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Foreword
from the Editor-in-Chief

There is no need to convince readers of
the first our issue that the natural
environment is created and maintained
by living organisms, the totality of which
is biota. The study of the diversity of
living, which began since the day of
Hippocrates, Aristotle, and Theophrastus,
has not lost its relevance in the modern
scientific world.

In the 21st century, the search for
scientists in quite diverse - from
inventory species diversity of ecosystems
to the study of adaptation mechanisms of
organisms and biota metagenomic
studies.

The biota, for which there are no
administrative boundaries, compensates
for any environmental disturbances that
do not exceed the threshold of destruction
of the biota itself. This implies the need
for international cooperation in various
fields of living research. In order to bring
together scholars who study different
aspects of biotic potential of the
environment and its conservation, we are
launching the international scientific
journal Biota. Human. Technology. We
are the part of the Editorial Board of the
Journal attracted scientists from different
countries, who carry out scientific
research in various fields of Biology,
Ecology, Health, Food and Chemical
Technologies.

We expect from our potential authors
original articles dedicated to the results
of diverse studies of living matter at
different levels of the organization - from
molecular to biosphere. We look forward
to articles on the problems of the
functioning of biological systems
(including the human body), biodiversity
protection of the environment, as well as
healthy human nutrition and
technological processes.

The BHT Journal pages always have a
place to cover the results of scientific
discussions which were made by
researchers from all the world.

Respectfully Yours,
Prof. O. Lukash
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ADVENTIVE TREE AND SHRUB PLANT SPECIES WITH MEDICINAL PROPERTIES
IN THE CHERNIHIV CITY’S GREEN INFRASTRUCTURE

T~

OsekcaHAp JIykau, FOiiss Ctynak, Bitaninn Mopcekuit, Makcum ApaBiH

AIBEHTUBHI JEPEBHI TA YATAPHUKOBI B POCJIMH
3 JIIKAPCbKVMMM BJIACTUBOCTSAMM VY 3EJIEHIN IHOPACTPYKTYPI
MICTA YEPHIT'OBA

DOI: 10.58407/bht.1.24.1

ABSTRACT

Purpose of the work was to identify introduced species of woody and shrubby plants with medicinal properties
in the Chernihiv city’s green infrastructure and to characterize the medicinal properties of these plants, as well as to
determine their role in providing ecosystem services and to assess the potential possibilities of harvesting them as
medicinal raw materials.

Methodology. The materials were collected during research of green infrastructure facilities of the Chernihiv city
in 2022-2023 using geobotanical methods (Yakubenko et al., 2018). During field research, the degree of invasive activity
of introduced trees and shrubs species was recorded. Degrees of invasiveness were measured according to Wagh and
Jain (2018) with authors modificationand categorised into 4 different categories namely, recently introduced, possibly
invasive, moderately invasive and highly invasive on the basis of their availability. Each category has been given a number
(1 to 4) on the basis of the impact of the species in the study area, the higher the number the higher the invasive impact:
recently introduced (1), possible invasive (2), moderately invasive (3) and highly invasive (4). In order to characterize
the medicinal properties of plants, information sources of the last 20 years were analyzed.

Scientific novelty. The composition of introduced medicinal trees and shrubs of the green infrastructure of the
Chernihiv city was determined. Their role in the optimization of the network of natural, semi-natural and man-made
areas of the green infrastructure of Chernihiv has been established. Medicinal plants are recommended for harvesting
and use.

Conclusions. One of the most compelling motivations to integrate adventive trees and shrubs with medicinal
properties into the landscape the green infrastructure of the Chernihiv city is the ecosystem services they provide.

Another advantage of using introduced trees and shrubs in the Chernihiv city’s green infrastructure landscapes of
is economic. It is that most introduced trees and shrubs are resistant to pests and drought, so less water and fertilizers
are needed to grow them.

Adventive tree and shrub medicinal plants play a primary role in the restoration of man-made and semi-natural
damaged areas, which are necessary to create a complete network of the urban green infrastructure.

The spectrum of pharmacological properties of adventive trees and shrubs that grow in the Chernihiv city’s green
infrastructure is quite diverse: from medicinal and cosmetological to antidiabetic and anticancer effects. However, the
harvesting of a number of plants is limited by resources and the ecologically unfavorable environment of their habitats.
Moderately invasive and highly invasive plants have significant resources and grow in an ecologically safe environment.
The procurement of medicinal raw materials from these plants is to regulate their distribution in the natural objects of
the Chernihiv city’s green infrastructure.

Key words: green infrastructure, ecosystem services, invasive plants, medicinal plants, city
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AHOTAIIA

MeTo10 po60TH 6YJ/10 BUSIBUTH B 3eJieHil iHppacTpyKTypi MicTa YepHirosa iHTpoJyKoBaHi BUJU JlepEBHUX Ta
KYLLLOBMX POCJIMH 3 JIIKyBaJIbHUMHU BJIACTUBOCTSIMHU Ta OXapaKTepU3yBaTH JIIKyBaJIbHi BJIACTUBOCTI LIMX POCJIMH, & TAKOXK
BU3HAYUTHU iX POJIb Y HaJJaHHI €KOCUCTEMHHUX MOCJIYT Ta OLiHHUTHU MOTEHLiMHI MOXJIUBOCTI 360py iX AK JiiKapcbKoi
CUPOBHHH.

MeToaoJorist. MaTepiasu 3i6paHo miJ yac gocai/PkeHHS 06’€KTIB 3esieHOl iHPppacTpykTypu Micta YepHirosa y
2022-2023 pokax reo6oraHiyHUMU MeToAaMu (fAkybeHko Ta iH., 2018). Ilig 4yac moJibOBUX JOCJi[IKeHb OYJIO
3apeECcTPOBAaHO CTYMiHb iHBAa3iMHOI AKTUBHOCTI IHTPOJAYKOBAaHUX BUJIB JiepeB i KyuiB. CTyniHb iHBa3WBHOCTI
BUMiproBasu BignoBigHo 70 Wagh and Jain (2018) 3 mogudikariiieto aBTopiB i kinacudikyBasu Ha 4 pi3Hi KaTeropii, a
caMme: HelloJJaBHO iIHTPOYKOBaHi, MOXK/JIMBO iHBa3ilHi, TOMipHO iHBa3iliHi Ta BUCOKOIHBa3ilHi HA OCHOBI iX JOCTYMHOCTI.
KorxHil kaTeropii 6yJio mpucBoeHo HoMep (Biz 1 10 4) Ha OCHOBI BIIMBY BU/Iy Ha JOCJi[>)KyBaHY TEPUTOPIit0, YUM BUIIUH
HOMEp, TUM BHIIA iHBa3iliHa aKTUBHICTb BUY, TOOTO. HEllloJAaBHO BBeieHUH (1), MOXJIMBHUH iHBa3iiHuM (2), moMipHO
inBaziiHu# (3) i BUcokoiHBa3iiiHui (4). /il xapaKTepUCTHUKH JIiIKyBaJbHUX BJACTUBOCTEN POCJAMH MpPOaHaIi30BaHO
Ixepesa iHdopMarii 3a octaHHi 20 pokiB.

HaykoBa HOBHM3HaA. Bu3dHaueHOo CKJ1a JiKapCbKUX iIHTPOAYKOBAHUX JiepeB Ta YarapHUKIB 3eJieHol iHppacTpyk-
TypHu M. UepHirosa. BcraHOBJIeHO iX poJib y ONITUMI3allii Mepexi NPUPOJHUX, HANIBIPUPOJHUX Ta TEXHOTEHHUX JIIJITHOK
3esieHOI iHGpacTpyKTypH M. YUepHiroa. PekoMeH/J0BaHO JIiKapChbKi pOCJWHMU /151 3arOTiBJIi Ta BUKOPUCTAHHS.

BucHoBKU. O/iHi€I0 3 HAUGI/IbII TePEeKOHJINBUX MOTHUBALIN [JIJ1s iHTerparii aJlBEeHTUBHUX JIepeB i KyIIiB 3 JIiKyBaJlb-
HHMH BJIACTUBOCTSIMHU B JIaHAAdT 3esieHol iHppacTpyKTypu UepHIrosa € eKocuCTeMHi MOCIYTH, IKi BOHU HAJJAl0Th.

[lle ofHa mepeBara BUKOPUCTAHHS IHTPOAYLIEHTHUX JepeB Ta 4arapHukiB y JaHfumadTax 3eseHoi iHdpa-
CTPYKTypHu M. YepHiroBa - ekoHoMiuyHa. BoHa moJjsirae y ToMy 1110 6i/blIicTh iHTPOAYKOBAaHUX JlepeB Ta YarapHUKiB
CTiMKi 10 IKiIHUKIB Ta MOCYXH, TOMY JJIsI iX BUPOIIYBaHHS MOTPiIGHO MeHIle BOJAY Ta JOOPUB.

ANBEHTHBHI /lepeBHO-4YarapHUKOBI JIiIKapCbKi POCJIMHHU Bi[irpaloTh OCHOBHY pPOJib y Bi/JHOBJIEHHI TEXHOTEHHUX i
HaMiBOIPUPOJAHUX TMOIIKO/PKEHUX TEPUTOPiHd, HEOOXiIHMUX [Jis CTBOPEHHs IijicHOI Mepexi MicbKkoi 3esieHOl
iHppacTpyKTypH.

CnexTp dapMakoJOriYHUX BJIACTUBOCTEN a/IBEHTUBHUX JlepeB Ta 4YarapHUKIB, fIKi 3pOCTalOTb y 3eJieHid
iHpacTpyKTypu Micta YepHiroBa A0CUTH pi3HOMaHITHWH: BijJj JIiKyBaJbHO-KOCMETOJIOTIYHUX e(dEeKTiB JI0 MPOTH-
JiabeTU4HOl Ta mpoTUnyxjJuHHOI Ail. [IpoTe 3aroTiBaf HU3KU POCIUH OOMexeHa pecypcaMud Ta €KOJIOTiYHO
HECNPUATJIMBUM CEPEJIOBUIIEM X cepeoBUIL iCHyBaHHSA. [loMipHO Ta BUCOKOiIHBA3iWHI pOC/IMHU MalOTh 3Ha4YHI pecypcu
i 3pOCTarTh y €KOJIOTIYHO 6e31eYHOMY CepeIoBUIIi. 3ar0TiBJIsA JIKAPChKOI CHPOBUHH 3 I[UX POCJIHH € PETYJIIBATH iX
NOIIUPEHHSA Yy NPUPOAHI 06'€KTH 3esieHoi iHPpacTpykTypu M. UepHirona.

Ki11040Bi c/10Ba: 3esieHa iHQpacTpyKTypa, eKOCUCTEMHI TOCAYTH, iIHBa3UBHI POC/IWHHY, JiKapChbKi pOCJUHH, MiCTO

purposes, by using medical and aromatic plants
in recreation areas, natural views can be

Human society depends on the benefits  provided, which is a difficult design process
provided by nature such as food, materials, (Demirkan, 2018).

clean water, clean air, climate regUIatiOH, flood Landscaping is an essential aspect of any

prevention, pollination and recreation  property, be it residential, commercial, or
(European Union, 2012). However, many of industrial. It involves the art and science of
these benefits, frequently referred to as  modifying and designing the land to enhance its
ecosystem services, are used as if their supply is aesthetic appeal and functionality. Sustainable
almost unlimited and treated as free  Jandscapingis atype of landscaping that aims to
commodities whose true value is not fully maximize the benefits of the land while
appreciated. This can result in public authorities minimizing its negative impact on the

turning to built infrastructure - grey infra-  environment. One way to achieve sustainable
structure - as a substitute for natural solutions landscaping is by incorporating medicinal
to problems such as flood prevention. In Europe  plants into the design. Medicinal plants are
we consequently continue to degrade our  plants that are used for their therapeutic
natural capital, jeopardising our long-term  properties. They have been used by various
sustainability and undermining our resilience to cultures for thousands of years for the

environmental shocks. Green infrastructure  treatment of various ailments. Medicinal plants

Introduction

spaces improves the quality of the environment,  offer a unique texture and aesthetic appeal to
the condition and connectivity of natural areas, the landscape (Borealis, 2023).
as well as improving citizens’ health and quality In this regard not only natural species of

of life (European Union, n.d.). This green plants, but also introducers are used to optimize

infrastructure function is primarily prOVidEd by green plantings of green infrastructure.

plants that contain phytoncides and essential The purpose of our study was to identify

oils. In addition to their use for medical introduced species of woody and shrubby
10
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plants with medicinal properties in the
Chernihiv city’s green infrastructure and to
characterize the medicinal properties of these
plants, as well as to determine their role in
providing ecosystem services and to assess the
potential possibilities of harvesting them as
medicinal raw materials.

Materials and methods

The materials were collected during
research of green infrastructure facilities of the
Chernihiv city in 2022-2023 using geobotanical
methods (Yakubenko et al.,, 2018). During field
research, the degree of invasive activity of intro-
duced trees and shrubs species was recorded.

Degrees of invasiveness were measured
according to Wagh and Jain (2018) with authors
modificationand categorised into 4 different
categories namely, recently introduced, possibly
invasive, moderately invasive and highly
invasive on the basis of their availability. Each
category has been given a number (1 to 4) on the
basis of the impact of the species in the study
area, the higher the number the higher the
invasive impact: recently introduced (1),
possible invasive (2), moderately invasive (3)
and highly invasive (4).

The names of the taxa are given according
to the data of the encyclopedic Internet project
World Flora Online (WFO, 2023).

In order to characterize the medicinal
properties of plants, information sources of the
last 20 years were analyzed.

Results and Discussion

We study the degree of invasiveness of the
adventive trees and shrubs plant species in the
green infrastructure of the Chernihiv city. Out of
the total of 18species with medicinal
properties, 5 species were under the «recently
introduced» category. by 6 species possibly
invasive, 5 species moderately invasive and
2 species highly invasive.

The group of recently introduced species
includes Ptelea trifoliata L., Cotinus coggygria
Scop., Physocarpus opulifolius (L.) Maxim., Rhus
typhina L., Robinia viscosa Michx. ex Vent. We
did not detect invasive activity of these species:
they are localized in places of planting in semi-
natural areas of green infrastructure. The
volume of resources of these plants does not
allow to collect them for obtaining medicinal
raw materials. However, it is worth examining
their medicinal properties.

Ptelea trifoliata and Cotinus coggygria
occur on slopes and play an anti-erosion role.
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Root periderm and inner stem periderm Ptelea
trifoliata have been used as part of Spring tonics,
as a tonic for malaria, and medicinally to aid in
digestion and relief of asthma (Coder, 2016).

Cotinus coggygria Scop. is an important
source of essential oils and extract with a wide
range of biological activities such as
antibacterial, antifungal, antiviral, anticancer,
antigenotoxic, hepatoprotective and anti-
inflammatory. In traditional and folklore
medicine, it has been used for its many
pharmacological and biological activities, which
make it an effective remedy for various kinds of
illnesses. Total phenols, flavonoids and tannins
are the main group of biologically active
constituents in ethyl-acetate and methanol
extracts of various parts of C. coggygria
According to HPLC profiles, gallic acid and its
derivatives were the dominant in flowers and
leaves of the C. coggygria extracts. The major
components, i.e. limonene (47.0 % and 39.2 %),
(Z)-B-ocimene (16.4 % and 26.3 %), a-pinene
(8.2% and 8.4 %), (E)-B-ocimene (4.6 % and
9.0 %) and terpinolene (6.8 % and 5.3 %) were
the same in both oils (Mati¢ et al., 2016).

Physocarpus opulifolius is located on the
edges of forests. Americans used a decoction
with P, opulifolius (extract resulting from boiling
tissues down to concentrate desired com-
pounds) made from the inner bark as pain
relievers, analgesics, emetics, laxatives, and
cathartics. However, excessive doses of the bark
decoctions can be toxic (White & Scaroni, 2016).

Rhus typhina L. and Robinia viscosa were
planted in forest parks of urban green
infrastructure as solitary or group plants.

Rhus typhina L. stem contains a consi-
derable amount of phenolic compounds with
significant antioxidant activity (Liu et al., 2019).
R. typhina is used to make a beverage termed
«sumac-ade» or «rhus juice» prepared from its
fruits and serves also as a traditional medicine
having pharmacological functions such as
antihaemorrhoidal, antiseptic, diuretic,
stomachic and tonic (Kossah et al., 2011).

Robinia viscosa used as an antispasmodic,
febrifuge, antioxidant, diuretic, emollient,
laxative, antitumor, and antimicrobial. Dried
leaves are helpful in treatment of wounds
caused by wounds. It acts as pain reliever. Used
internally, it calms stomach burns, and is usually
recommended to individuals who suffer from
hyperacid gastritis and distensions. It is helpful
in easing digestion. It has a sedating and calming
effect and could be very useful in cases of hea-
daches and stress. Infusion added to baths can
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help young children who suffer from insomnia.
Flower powder is used in cases of gastritis,
duodenal and gastric ulcer (Kaloo et al., 2018).

Given the insignificant distribution of
Ptelea trifoliata, Cotinus coggygria, Physocarpus
opulifolius, Rhus typhina and Robinia viscosa, the
use of these plants as medicinal raw materials is
impossible. They withstand moisture deficit
well. However, their primary importance in the
green infrastructure of Chernihiv is determined
by ecosystem services (consolidation of erosive
areas), as well as the creation of a healthy
environment.

Acer saccharinum L., Caragana arborescens
Lam., Fraxinus pennsylvanica Marshall., Gleditsia
triacanthos L., Juglans mandshurica Maxim. and
Spiraea sorbifolia L. belong to the second
category - possible invasive. They show little
invasive activity, spreading by seeds or root
shoots to small areas near their location. They
occur in urban forest parks and do not displace
natural shrub and tree natural species.

Acer L. species can be used to treat
rheumatism, hepatic disorders, eye disease,
pain, etc. effectively. Some indications from
ethnomedicine have been validated by pharma-
cological activities, such as the anti-inflam-
matory and hepatoprotective activities of the
species. The available literature showed that
most of the activities of these species can be
attributed to flavonoids and tannins (Bi et al,,
2016). Acer saccharinum phytoncides are the part
of its natural defense system. A. saccharinum used
as a bark infusion as a pain relief for cramps, for
the treatment of diarrhea due to dysentery, and
for treating menstruation-related issues, for
treating intestinal ailments but also as a
diuretic, to clean sores (Van Wyk & Wink, 2004).

Caragana arborescens as being used
medicinally for breast and uterine cancer and
other female anatomy problemsthas describes
the USDA. C. arborescens also been used to treat
menoxia, fatigue, rheumatoid arth-ritis, asthenia
and uterine, cervical and breast cancer. The two
main chemical classes thought to contribute to
the medicinal properties of C. arborescens are
flavonoids and lectins (Shortt & Vamosi, 2012).

Fraxinus pennsylvanica to other Fraxinus
species, coumarins, flavonoids, phenolic acids,
secoiridoids are generally found in F pennsyl-
vanica. Esculin, esculetin and fraxin are mainly
present in bark. Antimicrobial activity of
E pennsylvanica leaf extracts and bark extracts
has been reported so far (Tahirovi¢ et al., 2017).

In recent decades, phytochemical studies
were carried out on Gleditsia triacanthos, and
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that found the existence of triterpenes, sterols,
flavonoids, alkaloid, phenolics and their
derivatives Pharmacological studies revealed
that the crude extracts and purified molecules
possess a wide spectrum of biological activities,
involving in anti-tumor, anti-inflammatory, anti-
allergic, anti-hyperlipidemic, analgesic, antimu-
tagenic, anti-HIV, antioxidant, antibacterial and
antifungal activities, confirmed by various in
vivo animal, and in vitro studies (Zhang et al,,
2016).

Juglans mandshurica has been traditio-
nally used to treat cancer, gastric ulcers, diar-
rhea, dysentery, dermatosis, uterine prolapse,
and leukopenia. To date, more than 400 consti-
tuents including quinones (e.g. naphtho-
quinones, anthraquinones, naphthalenones,
tetralones), phenolics, flavonoids, triterpenoids,
coumarins, lignans, phenylpropanoids, diaryl-
heptanoids, and steroids, were isolated and
structurally identified from different plant parts
of J. mandshurica. Among them, quinones,
phenolics, triterpenoids, and diarylheptanoids,
as the major bioactive substances, have been
extensively studied and displayed significant
bioactivity (Luan et al., 2021).

In traditional Chinese medicine, Spiraea
sorbifolia has been used for the treatment of
bone fracture, bruise, and rheumatic arthritis
based on its functions of invigorating blood
circulation and eliminating stasis, decreasing
swelling, and alleviating pain. S. sorbifolia, a
series of cyanoglucosides, flavonoids, and two
cucurbitacin-type triperpenoids were isolated,
including six new leucine-derived cyanoglu-
cosides with moderate anti-inflammatory
activity (Wu et al., 2019).

Most representatives of medicinal plants
of the second category, in particular Acer
saccharinum, Caragana arborescens, Juglans
mandshurica and Spiraea sorbifolia, have
moderate reserves and grow in ecologically safe
conditions. Their medicinal parts can be
harvested in regulated volumes.

Representatives of group 3 show
moderate invasive activity. They spread beyond
the boundaries of cultivation in semi-natural
(disturbed) urban forests and forest parks
(Quercus rubra L., Prunus serotina Ehrh., Prunus
virginiana Du Roi.), along railway tracks (Ulmus
pumila L.), as well as on the Liskovitsa sandy
alluvium in the floodplain of the Desna River
(Hippophae rhamnoides L.). The volumes of their
resources are significant. But medicinal raw
materials can be harvested in ecologically safe,
local growth.
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Seeds of Quercus rubra species are
characterized by the high content of natural
antioxidants such as phenolic compounds and
tocopherols (Oracz et al.,, 2023). Q. rubra is a
promising medicinal plant material, which is
used in traditional medicine for colds and viral
diseases to increase immunity and as an
astringent (Konovalova et al., 2023).

Prunus serotina fruit has a good
antioxidant capacity, which could be accounted
for its polyphenol content. Additionally, this
fruit contains compounds such as hyperoside
and chlorogenic acid that elicit antioxidant,
vasodilator and antihypertensive effects.
Equally important are the results from
proximate and mineral analyses, which showed
that P serotina fruit has high protein and
mineral contents. For these reasons, P serotina
fruit may be used as a functional food, which
could be potentially useful in the prevention and
treatment of hypertension (Luna-Vazquez et al.,
2013). Olso, twelve phenolic compounds were
found in the fruit peel of P serotina which
contribute to their strong antioxidant proper-
ties. The HPLC-MS analysis showed that
cyanidin-3-O-rutinoside, chlorogenic  acid,
hyperoside and quercetin pentoside are present
in the greatest amount in the P serotina peel.
However, the main phenolic compounds in the
fruit flesh are cyanidin-3-0O-rutinoside, chloro-
genic acid, procyanidin B, hyperoside and
quercetin malonilglucoside. Other studies
demonstrate that water and dichloromethane

extracts from the fruit of P serotina contain
polar and non-polar vasodilating metabolites. It
was also noted that P, serotina fruits have a high
content of phenolic compounds such as chloro-
genic acid, gallic acid, coffee acid, catechin,
epicatechin and quercetin and kaempferol
glycosides, which are directly related to the high
antioxidant activity and the resulting
vasodilating effect (Telichowska et al., 2020).

Prunus virginiana in medicine it is used
with anorexia, biliousness, bleeding, burn,
cholera, cough, conjunctivosis, cramp, diarrhea,
dysentery, dyspepsia, enterosis, fever, flu,
gallstone, gastrosis, hemoptysis, hoarseness,
insomnia, jaundice, measles, ophthalmia, pain,
pulmonosis, scrofula, sore, sore throat,
stomachache, tuberculosis, ulcer (Duke, 2002).

Owing to its antibacterial and anti-
inflammatory reaction, Ulmus pumila has been
traditionally used for abscess, infection, edema,
rhinitis, empyema, and otitis media. It has also
been used for gastric and duodenal ulcers as
well as gastric cancer (You et al, 2013).
U. pumila extract possessed remarkably high
amounts of phenols (175.9 * 5.2mg) gallic acid
equivalent/gram extract and total flavonoid
content of 68.7+1.2 mg rutin equivalent/g
extract (Hussein et al.,, 2020).

On the Liskovitsa sandy alluvium (south-
eastern outskirts of the Chernihiv city)

Hippophae rhamnoides has become naturalized
and actively spreads and bears fruit abundantly

(Fig. 1).

Fig. 1. Hippophae rhamnoides L. on artificial sandy alluvium in the Chernihiv city
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0il from Hippophae rhamnoides has shown
effectiveness in skin therapy for sunburns,
chemical burns, radiation burns, and eczema.
Furthermore, H. rhamnoides oil has shown
positive results in treating health problems
related to damaged mucous membranes of the
gastrointestinal tract including mouth ulcers,
gastric ulcers, and stress ulcers. Of particular
interest, the berries, the oil, and the seeds of
H. rhamnoides have been shown to possess
antiatherogenic, hypocholesteromic, hypoten-
sive, and anti-inflammatory properties and
could therefore be successfully exploited to
prevent or treat cardiovascular disease (Wani et
al, 2016). H. rhamnoides berries contain larger
amounts of ethyl 3-methylbutanoate, butyl
pentanoate, 2-methylpropyl 3-methylbutanoate,
and pentyl 3-methylbutanoate than the Finnish
species, which are rich in ethyl 2-methyl-

butanoate, ethyl 3-methylbutanoate, and ethyl
hexanoate. H.rhamnoides extract contains
B-sitosterol, which have also been reported to
exert antitumor activity (Jasniewska & Diowksz,
2021).

Plants of the third category have signi-
ficant resources and grow in ecologically safe
conditions, with the exception of Ulmus pumila.
Their medicinal parts can be harvested in the
necessary volumes. The main Ulmus pumila
distribution in the Chernihiv city is localized
along the railway (Fig. 2). A potential direction
of the use of this species from the known
localities in Chernihiv is the study of changes in
its medicinal properties under conditions of
anthropogenic pollution.

Fig. 2. The main localization the Ulmus pumila L. young plants (left) and trees (right)
in the Chernihiv city’s green infrastructure is along the railway track

Highly invasive species (category 4) are
Amorpha fruticosa L. and Robinia pseudoacacia
L. These species actively occupy not only semi-
natural habitats, but also displace species in
natural phytocenoses. Their resources are
considerable. For the most part, these plants are
common in ecologically safe places. Therefore,
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they can be used as medicinal raw materials and
be prepared in unlimited quantities.

Amorpha fruticosa is actively spreading
in Chernihiv city’s green infrastructure of the
floodplain phytocenoses. One of the quite
promising medical applications of A. fruticosa is
against diabetic complications. Used infusion
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from leaves and stems as a general tonic and
also against rheumatism and chronic sickness
together with other plants (Kozuharova et al,
2017). The EO extracted from A. fruticosa fruits
contains antimicrobial active compounds (such
as linalool, citronellol, [-caryophyllene,
caryophyllene oxide, a- and vy-muurolene,
germacrene D, 6-cadinene, t-cadinol) with
moderate microbicidal activity on Gram-
positive bacterial strains (Marinas et al., 2021).

Robinia pseudoacacia is the most
aggressive invasive plant that takes root in
various types of green infrastructure forest
phytocenoses in the of the of the city of
Chernihiv. R. pseudoacacia. The flowers, bark,
and leaves of R. pseudoacacia have been used in
traditional medicine for antitussive, laxative,
and cholagogue purposes. These effects may be
attributed to the bioactive molecules present in
R. pseudoacacia, including alkaloids, flavonoids,
tannins, phenols, and steroids. Robinia
pseudoacacia leaf extract (RP) has been reported
to contain flavonoids, including acacetin, apigenin,
diosmetin, luteolin, and quercetin (Kim etal,,
2019). The black locust flower (BLF), which has
been used as a food additive and traditional
medicine, is considered very important as the
main raw material for honey harvesting. The
BLF has been known to have diuretic, sedative
and anti-inflammatory effects. The BLF contains
a lot of ascorbic acid and phenolics, which have
excellent antioxidant effects, and also has a
relatively high content of free sugars and
minerals (Bhalla & Bajpai, 2017).

Plants of the fourth category, due to their
high invasiveness, have unlimited reserves.
Environmentally safe conditions exist in most
areas within the Chernihiv city’s green
infrastructure. Therefore, medicinal raw
materials from these plants can be harvested in

large quantities and thereby regulate their
number. Of course, the plants of the fourth
category, like the previous groups, provide the
environment of their existence with health-
improving properties.

Conclusion

One of the most compelling motivations
to integrate adventive trees and shrubs with
medicinal properties into the landscape the
green infrastructure of the Chernihiv city is
the ecosystem services they provide.

Another advantage of using introduced
trees and shrubs in the Chernihiv city’s green
infrastructure landscapes of is economic. It is
that most introduced trees and shrubs are
resistant to pests and drought, so less water
and fertilizers are needed to grow them.

Adventive tree and shrub medicinal
plants play a primary role in the restoration
of man-made and semi-natural damaged
areas, which are necessary to create a
complete network of the urban green
infrastructure.

The spectrum of pharmacological
properties of adventive trees and shrubs that
grow in the Chernihiv city’s green infra-
structure is quite diverse: from medicinal
and cosmetological to antidiabetic and
anticancer effects. However, the harvesting
of a number of plants is limited by resources
and the ecologically unfavorable environ-
ment of their habitats. Moderately invasive
and highly invasive plants have significant
resources and grow in an ecologically safe
environment. The procurement of medicinal
raw materials from these plants is to regulate
their distribution in the natural objects of the
Chernihiv city’s green infrastructure.
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KOHCIIEKT ®JIOPU CYAMHHUX POCJIMH
HAIIIOHAJIBHOTI'O ITPUPOAHOI'O ITAPKY «3AJIICCS»

T~

Vitaliy Kolomiichuk, Oleksandr Shynder, Oleksandr Baranskyi, Myroslav Shevera

CHECKLIST OF VASCULAR PLANTS FLORA
OF THE «ZALISSIA» NATIONAL NATURE PARK

DOI: 10.58407/bht.1.24.2

AHOTAIIA

MeTa po6oTu. BcTaHOBUTH BUJOBUM CKJajA GJopH CyAMHHHUX pocauH HamioHasbHOro mpupoJHOrO MapKy
«3anicca» (KuiBcbka Ta YepHiriBcbka o6.1acTi).

MeTogoJ0rid. B ocHOByY focaifKeHHS NOKJ/IaJieHl pe3yJbTaTH OPUTiHAJIBHUX JOCHi/P)KeHb aBTOPIiB, IPOBe/eHi
MapupyTHUM crioco6oM Ha TepuTopii HIIIT «3aniccsa» Ta 3 mojaibioio KaMepaabHO 06p06KOI0 MaTepiay, BIPOJOBXK
2021-2023 pp. Y pob6OTi BHUKOpPHUCTAHO TaKO0X JiTepaTypHi AaHi Ta MaTepianu [ep6apiiB [HCTUTYTy OGoTaHiku
im. M.T'. XonogHoro HAH VYkpainu (KW), 3okpema mnepconanbpHoi kosekuii O.C. PoroBnya # Bortaniunoro cagy
iMm. akaz. 0.B. @omina KuiBcbkoro HalioHa/ibHOTO YHiBepcuTeTy iMeHi Tapaca llleBuenka (KWHU), a Tako BijoMOCTi 3
6a3u panux iNaturalist (https://www.inaturalist.org/). Posmoain BuZiB ajBEHTUBHHUX POCIHUH 3JiHCHEHO 3TiHO
kiiacudikarii J. Kornas (1968). HazBu Bu/IiB Ta ixHill 06csAT HaBeeHo 3a POWO (2024).

HaykoBa HOBHU3Ha. Brepiie BCTaHOBJIEHO BHUJIOBE Pi3HOMAHITTS GJIOpH CYJUHHUX POCaHH HalioHasbHOTO
MPUPOJHOr0 MapkKy «3aJjiccs», siKe HapaxoBye 778 BHJIB Ta MiJBUAIB, CKJAJeHO aHOTOBAaHUU KOHCIEKT QJopH,
BU/iJIeHO 11 aBOpUTeHHY Ta a/IBEHTUBHY pakiiii.

BucHOBKM. BcTaHOBJIEHO, 110 Gi/IBLIICTh TAKCOHIB JOCTiMKeHOI ¢iopy, a came 612 BufiB Ta migBuAis (78,7 %)
HaJIeXXUTb [I0 IPUPOHOI KOMIIOHEHTH. [JOCUTh BUCOKUI Bi/ICOTOK CKJIaJla€ rpyna 4y»KOpiHUX TaKCOHIB — 166 BUAIB i
nizsuaiB (21,3 %). B cyuyacHili ¢uiopi crocrepiraeTbcsi 3pocTaHHS aZjBeHTH3aAlil 3a paxyHOK BHCOKOI'O Bi/ICOTKY
HeabopureHHUX BUJIB. Jl0 aKTya/JbHUX 3aBJaHb HaJeXkaThb: a) MOHITOPUHI 3a cTaHOM ¢Jiopy, 6) momyk Ta
niZTBEp/PKeHHsT DpiAKicHUX BUJIB (Hanpukiag, Astragalus arenarius, Dactylorhiza sambucina, Echium russicum,
Lycopodium annotinum, Orchis sambucina, Thesium ebracteatum), siki paHime HaBoauaucs [ Teputopii [lapky, B)
JOCiPKeHHSI TOIIMPEHHS Yy>KOpiIHUX BHUJAIB, 30KpeMa W THX, fIKi 3HAXOJATbCSA y CTaHi ekcmaHcil (3okpema Acer
negundo, Amelanchier spicata, Amorpha fruticosa, Cytisus scoparius, Phragmites altissimus, Prunus serotina, Solidago
canadensis) Ta CTaHOBJIATD 3arpo3y Ajs ¢piTopisHOMaHITTA.

Kiio4oBi cioBa: 6iopi3sHOMaHITTS, BUAOBUM CKJaJ, NpUPOAHA Ta aJBeHTUBHa ¢pakxuii ¢sopu, KuiBcbka Ta
YepniriBcbka o6.1acTi, Ykpaina

ABSTRACT

The aims of the study. To determine the species composition of the vascular plants flora of the «Zalissya» National
Nature Park (Kyiv and Chernihiv Oblasts).

Methodology. The research is based on the results of the authors' original research, which was carried out by
route on the territory of the «Zalissia» NPP during 2021-2023. In the work also used literature the herbarium material
from the National herbarium of Ukraine of the M.G. Kholodny Institute of Botany, NAS of Ukraine (KW), including
the A. Rogovich personal collection, herbariums of the M.M. Gryshko National Botanical Garden, NAS of Ukraine (KWHA)
and acad. 0.V. Fomin Botanical Garden of Taras Shevchenko National University in Kyiv (KWHU), as well as data’s from
the iNaturalist database (https://www.inaturalist.org/). Classification of alien species is given by ]. Kornas (1968).

The species names are given according to POWO (2024).
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Scientific novelty. The species composition of the flora of vascular plants of the «Zalissya» National Nature Park,
which includes 778 species and subspecies, was established, and an its annotated checklist was complied.

Conclusions. It was established that most taxa of the studied flora, namely 612 species and subspecies (78.7 %)
belong to the natural component. A rather high percentage is a group of alien taxa - 166 species and subspecies (21.3 %).
In modern flora, its adventitization is increasing due to the high percentage of non-native species. Current tasks include:
a) monitoring of the state of the flora, b) search and confirmation of rare species, which were previously mentioned for
the territory of the Park (e.g. Astragalus arenarius, Dactylorhiza sambucina, Echium russicum, Lycopodium annotinum,
Orchis sambucina, Thesium ebracteatum), c) research on the distribution of alien species, including invasive (e.g. Acer
negundo, Amelanchier spicata, Amorpha fruticosa, Cytisus scoparius, Phragmites altissimus, Prunus serotina, Solidago

canadensis) and pose a threat to phytodiversity.

Key words: biodiversity, species composition, native and alien fractions of the flora, Kyiv and Chernihiv oblasts,

Ukraine

ITocranoBKa IpoOAEMU

3’acyBaHHSI  BHUJOBOrO  pPi3HOMAaHITTH
pi3HUX TepUTOpPii € 6A30BUM MOMEHTOM YCix
GIOPUCTHUYHUX J0CAiIIKEHDb, HA OCHOBI IKUX Y
noJa/blIoMy Oy/ie 3/1iNiCHIOBATUCh MOHITOPUHT i
po3pob6Ka AieBUX 3aX0AiB 0XOpOHU GiTOGIOTH.
0Oco6/1MBO aKTya/JIbHUM € JeTajbHi iHBEHTa-
pu3aliiHi A0CHiP)KEHHAX PIi3HOMAHITTA AJs
00’€eKTiB  NpuUpoAHO-3amoBifHOro  GoHAy,
30KpeMa ¥ HOBOCTBOPEHHUX, 0 IKUX HAJIEXKUTh
HanioHanbHUMW nNpUpPOAHUN mapK «3asiccs»
(mani HIII «3asmiccs»).

Marepiaau Ta METOAM AOCAIAYKEHB

B ocHOBy [JociiP)keHHA TIOKJIaJZieHi
pe3yJibTaTh OPUTiHAJIbHUX MOIIYKOBUX POOIT
aBTOpiB, IpOBeJieHi MapIIPyTHUM CIOCOGOM Ha
Teputopii  HIIIl  «3asicca», 3AikMCHEHUX
ynpogoBx 2021-2023 pokiB i3 nojaJbLIO
KaMepasibHOI 00p06KOI0 MaTepiasy.

Y po60Ti BUKOPHUCTAHO TaKOX MaTepiaiu
HanjjonanbHoro rep6apito Ykpainu [HcTUTyTY
6oraniku iM. M.I'. Xosnongnoro HAH Ykpainu
(KW), repb6apiiB HanjioHasibHOro 60TaHiuHOro
cany imeni M.M. I'puiika HAH Ykpainu (KWHA)
Ta boraniyHoro caay iMm. akaza. 0.B. domina
KuiBCbKOTO  HalliOHAJBHOIO  YHIBEpPCUTETY
imeni Tapaca I[lleBuenka (KWHU), a Takox
BitoMocTti 3 6asu  pganux  iNaturalist
(https://www.inaturalist.org/).

Posnogisi BUAIB aJiBEHTUBHUX POCJIUH
3/lilicHeHo 3a ki1acudikanir J. Kornas (1968).

HasBu BUAIB CyAMHHUX POCJMH Ta iXHIN
o6car HaBegieHo 3a POWO (2023-onward).

YMOBH TepUTOPii AOCAIASKEHHA

HIIIT «3anicca» ctrBopenuiny 2021 p., oro
nJioia cTaHoBUTh 14836 ra. PosramoBanuu y
Mexxax TepuTopii KuiBcbkoi Ta YepHiriBcbKkoi 0641
CkJafiaeTbcsl 3 TPbOX [AUIAHOK: 1) ypouwulie
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«3auiccsa» (lecHssHCbKe, 3anicbKe, PoxxHsAHCbKe
Ta 4acTkoBOo JIiTKiBCbKe NpPHUPOJ00XOPOHHO-
HayKoBO-AocaigHe Biaainenusa (gani - [TH/B) y
Mexxax bpoBapcekoro p-Hy KuiBcbkoi 06.1. Ta
6inbmoi  yactuHu JlitkiBcbkoro IIHZAB y
YepniriBcbkomy p-Hi YepHiriBcbkoi 06.1.;
2) ypouule «I'orosiBcbKi rai» (3aniceke ITH/B);
3) oquH kBapTtasa (N2 30) y mexax PokHsH-
cokoro I[IH/IB Ha mpaBomy 6epesi p. [lecHa,
no6s13y c. HuxHa /Jlybeuns Bumroposacbkoro
p-Hy KuiBcbkoi 0641. ([IpoekT..., 2022).

PesyabTaTn T2 ix 06roBOpeHHA

TpuBanuit yac Teputopisa cydacHoro HIIII
«3aJjticcsi», yepe3 peXUMHICTb 06’€KTy, Oy.Ja
JiyKe 06MEXKeHOoI0 il 6 NpOBe/IEHHS
6oTaHiYHUX AocaikeHb. ToMy BigoMocTi npo
BU/I0BUU CKJaJ, ¢pJyiopu HOBOCTBOpeHoOro [lapky
NIPaKTHUYHO BIiJACYTHI, a Ti, L0 iCHYIOTb AyXe
¢dparmMeHTapHi Ta CyTTEBO 3aCTapiJi.

[linecnpsiMmoBaHe BUBYeHHS ¢puiopu HIIII
«3aJjticca po3moyaTo Iepes 3aBeplIEHHAM
opopMJIeHHSIM HOro fIK O6G’€KTYy HPUPOJAHO-
3anoBigHOro ¢oHAY KpalHUM Ta MOB’A3aHO 3
niaroroBkoto IlpoekTty opranisanii (2021).
[lonepeaHbO BUJAOBUM ckjaaj GJOpU MapKy
6yJ10 oniHeHo y 470 BUAIB CYJUHHUX POCJIUH
(Project..., 2021; Baransky, Kolomiichuk, 2021;
Kolomiichuk, Baransky, 2021). ¥ 2021-2023 pp.
aBTopaMy OyJI0 TMPOJIOBXKEHO CHeliaJbHe
obcnigyBaHHa ~ Jiopd  TepUTOpil  HapkKy,
BCTAaHOBJIEHO 1I Cy4acHyY pIi3HOMaHITHICTB,
CKJI3JIeHO KOHCIEKT; TaK0X IpOBeJeHO
CTPYKTYpHUM Ta pakUiiHUMN aHaNi3u ¢Jopy,
BCTAHOBJIEHO II 0COGJIMBOCTi. 3a Cy4yaCHHUMH
JanuMu ¢sopa Ilapky Haniuye 778 BUAiB Ta
niABUJIB CyAUHHUX pocavH. OcHOBY ¢Juopu
CKJIaZaloTh 612 BUAIB i miABUAIB abOpUTeHHOT
¢pakuii (78,7 %), wo cBiAYUTH Tpo Aob6pe
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36epeXeHU pPOCJAUHHHUM MOKPUB, a ii a/BeH-
TMBHA CKJIaZo0Ba HapaxoBye 166 BuiiB i
nigsuzis (21,3 %) (Kolomiichuk et al.,, 2024).

Y uii ny6Jaikanii, ika JONOBHIOE MoOIe-
peAHIo, e HaBeJeHO PO3LIMPEHi XapaKTepuc-
TUKU [[apKy Ta COMCOK BUKOPUCTAHUX [pKepeJl
(Kolomiichuk et al., 2024), HaBogUMO aHOTO-
BaHUM KoHcneKT ¢uopu HIII «3anicca» i3
BKa3iBKaMM MPUHAJIEXKHOCTI BUIB [0
NpUPOAHOI a60 a/lBEHTUBHOI QpaKIiil.

LYCOPODS (ITJTAYHH)

LYCOPODIACEAE

1. Lycopodium annotinum L.: native

2. Lycopodium clavatum L.: native

3. Lycopodium complanatum L.
(=Diphasiastrum complanatum (L.) Holub):
native

HORSETAILS (XBOLL]I)
EQUISETACEAE

4. Equisetum arvense L.: native

5. Equisetum fluviatile L.: native
6. Equisetum hyemale L.: ntive

7. Equisetum palustre L.: native

8. Equisetum sylvaticum L.: native

FERNS (ITAIIOPOTI)
ATHYRIACEAE
9. Athyrium filix-femina (L.) Roth: native

CYSTOPTERIDACEAE

10. Cystopteris fragilis (L.) Bernh.: native

11. Gymnocarpium dryopteris (L.)
Newman: native

DENNSTAEDTIACEAE

12. Pteridium aquilinum (L.) Kuhn: native

13. Pteridium pinetorum C.N. Page & R.R.
Mill: native

DRYOPTERIDACEAE

14. Dryopteris carthusiana (Vill.) H.P.Fuchs:
native

15. Dryopteris cristata (L.) A. Gray: native

16. Dryopteris dilatata (Hoffm.) A. Gray: native

17. Dryopteris filix-mas (L.) Schott: native

18. Polypodium vulgare L.: native.

OPHIOGLOSSACEAE
19. Botrychium multifidum (S.G.Gmel.)
Rupr.: native
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THELYPTERIDACEAE

20. Thelypteris palustris Schott: native
GYMNOSPERMS (I'OJIOHACIHHI)
CUPRESSACEAE

21. Juniperus communis L.: native

PINACEAE

22. Picea abies (L.) H. Karst.: neophyte,
ergasiophygophyte

23. Pinus banksiana Lamb.: neophyte,
ergasiophygophyte

24. Pinus sylvestris L.: native

ANGIOSPERMS (ITOKPUTOHACIHHI).
MONOCOTS

ALISMATACEAE

25. Alisma lanceolatum With.: native

26. Alisma plantago-aquatica L.: native

27. Sagittaria sagittifolia L.: native

AMARYLLIDACEAE

28. Allium angulosum L.: native

29. Allium scorodoprasum L.: archaeophyte,
ergasiophygophyte

30. Allium oleraceum L.: native

31. Allium paniculatum non L. (=A. podolicum
Blocki ex Racib. & Szafer): native

32. Allium ursinum L.: native

33. Allium vineale L.: native

ARACEAE (incl. LEMNACEAE)

34. Lemna minor L.: native

35. Lemna trisulca L.: native

36. Lemna turionifera Landolt: neophyte,
xenophyte

37. Spirodela polyrhiza (L.) Schleid.: native

ASPARAGACEAE

38. Anthericum ramosum L.: native

39. Asparagus officinalis L.: native

40. Convallaria majalis L.: native

41. Maianthemum bifolium (L.) FW. Schmidt:
native

42. Polygonatum multiflorum (L.) AlL: native

43. Polygonatum odoratum (Mill.) Druce: native

BUTOMACEAE
44. Butomus umbellatus L.: native

CYPERACEAE

45. Carex acuta L.: native

46. Carex acutiformis Ehrh.: native

47. Carex appropinquata Schumacher: native
48. Carex brizoides L.: native
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49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

Carex cespitosa L.: native

Carex digitata L.: native

Carex distans L.: native

Carex elongata L.: native

Carex ericetorum Pollich: native

Carex hirta L.: native

Carex pallescens L.: native

Carex pilosa Scop.: native

Carex praecox Schreb.: native

Carex pseudocyperus L.: native

Carex riparia Curtis: naeiu

Carex rostrata Stokes: native

Carex spicata Huds.: native

62. Carex sylvatica Huds.: native

63. CyperusflavescensL.: native

64. Eriophorum angustifolium Honck.: native

65. Eleocharis palustris (L.) Roem. & Schult.:
native

66. Schoenoplectus lacustris (L.) Palla: native

67. Scirpus sylvaticus L.: native

HYDROCHARITACEAE

68. Elodea canadensis Michx.: neophyte,
ergasiophygophyte

69. Hydrocharis morsus-ranae L.: native

70. Stratiotes aloides L: native

IRIDACEAE

71. Iris aphylla L. (=I. hungarica Waldst. & Kit.):

native

72. Iris pseudacorus L.: native

73. Iris sibirica L.: native

74. Sisyrinchium montanum Greene: neophyte,
ergasiophygophyte

JUNCACEAE

75. Juncus articulatus L.: native

76. Juncus atratus Krock.: native

77. Juncus bufonius L.: native

78. Juncus conglomeratus L.: native

79. Juncus effusus L.: native

80. Juncus tenuis Willd.: neophyte, xenophyte
81. Luzula campestris (L.) DC.: native
82. Luzula multiflora (Ehrh.) Lej.: native
83. Luzula pallescens Sw.: native

84. Luzula pilosa (L.) Willd.: native

LILIACEAE

85. Gagea lutea (L.) Ker Gawl.: native
86. Gagea minima (L.) Ker Gawl.: native
87. Lilium martagon L.: native

MELANTHIACEAE
88. Paris quadrifolia L.: native
89. Veratrum lobelianum Bernh.: native
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ORCHIDACEAE

90. Anacamptis palustris (Jacq.) R.M. Bateman,
Pridgeon & M.W.Chase subsp. elegans
(Heuff.) R.M. Bateman, Pridgeon &
M.W. Chase: native

91. Dactylorhiza fuchsii (Druce) Sod
(=D. maculata (L.) So6 subsp. fuchsii
(Druce) Hyl.): native

92. Dactylorhiza incarnata (L.) So6: native

93. Epipactis helleborine (L.) Crantz: native

94. Epipactis palustris (L.) Crantz: native

95. Hemipilia cucullata (L.) Y. Tang, H. Peng &
T. Yukawa (=Ponerorchis cucullata (L.)
X.H. Jin, Schuit. & W.T. Jin, Neottianthe
cucullata (L.) Schlechter): native

96. Neottia nidus-avis (L.) Rich.: native

98. Neottia ovata (L.) Bluff & Fingerh.
(=Listera ovata (L.) R.Br.): native

98. Platanthera bifolia (L.) Rich.: native

POACEAE

99. Agrostis canina L.: native

100. Agrostis capillaris L.: native

101. Agrostis stolonifera L.: native

102. Alopecurus aequalis Sobol.: native

103. Alopecurus geniculatus L.: native

104. Alopecurus pratensis L.: native

105. Anthoxanthum odoratum L.: native

106. Apera spica-venti (L.) P. Beauv.:
archaeophyte, xenophyte

107. Arrhenatherum elatius (L.) P. Beauv.
ex |. Presl & C.Presl: neophyte,
ergasiophygophyte

108. Avena fatua L.: archaeophyte, xenophyte

109. Avena sativa L.: neophyte, xenophyte. -
Origin: Euro(s)

110. Avenula pubescens (Huds.) Dumort.
(=Helictotrichon pubescens (Huds.) Pilg.):
native

111. Brachypodium sylvaticum (Huds.)

P. Beauv.: native

112. Briza media L.: native

113. Bromus arvensis L.: archaeophyte,
xenophyte

114. Bromus hordeaceus L.: archaeophyte,
xenophyte

115. Bromus inermis Leyss.: native

116. Bromus japonicus Houtt.: neophyte,
xenophyte

117. Bromus secalinus L.: neophyte, xenophyte

118. Bromus squarrosus L.: neophyte,
xenophyte

119. Bromus tectorum L. (=Anisantha tectorum
(L.) Nevski): archaeophyte, xenophyte
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120. Calamagrostis arundinacea (L.) Roth:

native

121. Calamagrostis epigejos (L.) Roth : native

122. Corynephorus canescens (L.) P. Beauv.:

native

Dactylis glomerata L.: native

Deschampsia cespitosa (L.) P. Beauv.:

native

Digitaria sanguinalis (L.) Scop.:

archaeophyte, xenophyte

Digitaria ischaemum (Schreb.) Muhl.:

archaeophyte, xenophyte

Elymus repens (L.) Gould (=Elytrigia

repens (L.) Nevski): native

128. Eragrostis minor Host: neophyte,
xenophyte

129. Festuca altissima All.: native

130. Festuca beckeri (Hack.) Trautv.: native

131. Festuca ovina L. : native

132. Festuca rubra L.: native

133. Glyceria maxima (Hartm.) Holmb.: native

134. Holcus lanatus L.: native

135. Koeleria glauca (Spreng.) DC.: native

136. Lolium arundinaceum (Schreb.) Darbysh
subsp. orientale (Hack.) G.H. Loos: native

137. Lolium giganteum (L.) Darbysh.: native

138. Lolium perenne L.: native

139. Lolium pratense (Huds.) Darbysh.
(=Festuca pratensis Huds.): native

140. Melica nutans L.: native

141. Melica transsilvanica Schur: native

142. Milium effusum L.: native

143. Molinia caerulea (L.) Moench: native

144. Nardus stricta L.: native

145. Phalaris arundinacea L.: native

146. Phleum pratense L.: native

147. Phragmitesaltissimus (Benth.) Mabille:

neophyte, xenophyte

Phragmites australis (Cav.) Trin. ex Steud.:

native

Poa angustifolia L.: native

Poa annua L.: native

Poa bulbosa L.: native

Poa nemoralis L.: native

153. Poa palustris L.: native

154. Poa pratensis L.: native

155. Poa trivialis L.: native

156. Setaria pumila (Poir.) Roem. & Schult.:
archaeophyte, xenophyte

157. Setaria verticillata (L.) P. Beauv.:
archaeophyte, xenophyte

158. Setaria viridis (L.) P. Beauv.: archaeophyte,
xenophyte

123.
124.

125.

126.

127.

148.

149.
150.
151.
152.
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159. Sibirotrisetum sibiricum (Rupr.) Barbera
(=Trisetum sibiricum Rupr.): native

160. Stipa borysthenica Klokov ex Prokudin:
native

POTAMOGETONACEAE

161. Potamogeton crispus L.: native
162. Potamogeton lucens L.: native
163. Potamogeton natans L.: native
164. Potamogeton nodosus Poir.: native
165. Potamogeton perfoliatus L.: native

TYPHACEAE

166. Sparganium emersum Rehmann: native
167. Sparganium erectum L.: native

168. Typha angustifolia L.: native

169. Typha latifolia L.: native

ANGIOSPERMS (ITOKPUTOHACIHHI). EUDICOTS

AMARANTHACEAE (incl. CHENOPODIACEAE)

170. Amaranthus cruentus L.: neophyte,
ergasiophygophyte

171. Amaranthus retroflexus L.: neophyte,
xenophyte

172. Atriplex micrantha Ledeb.: neophyte,
xenophyte

173. Atriplex patula L.: native

174. Atriplex rosea L.: neophyte, xenophyte

175. Atriplex sagittata Borkh.: archaeophyte,
xenophyte

176. Atriplex tatarica L.: neophyte, xenophyte

177. Bassia laniflora (S.G. Gmel.) A.]. Scott

(=Kochialaniflora (S.G.Gmel.) Borbas):

neophyte, xenophyte

Chenopodiastrum hybridum (L.) S. Fuentes,

Uotila & Borsch (=Chenopodium hybridum L.):

archaeophyte, xenophyte

Chenopodium album L.: archaeophyte,

xenophyte

Chenopodium betaceum Andrz.: neophyte,

xenophyte

Chenopodium opulifolium Schrad. ex W.D.].

Koch & Ziz: archaeophyte, xenophyte

Chenopodium suecicum Murr: neophyte,

xenophyte

Corispermum canescens Kit. ex Schult.:

native

184. Corispermum hyssopifolium L.: native

185. Lipandra polysperma (L.) S. Fuentes, Uotila

& Borsch: archaeophyte?, xenophyte

Oxybasis glauca (L.) S. Fuentes, Uotila &

Borsch: native

178.

179.

180.

181.

182.

183.

186.
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APIACEAE

187. Aegopodium podagraria L.: native

188. Angelica sylvestris L.: native

189. Anthriscus sylvestris (L.) Hoffm.: native

190. Berula erecta (Huds.) Coville: native

191. Carum carvi L.: native

192. Chaerophyllum temulum L.: native

193. Cicuta virosa L.: native

194. Conium maculatum L.: archaeophyte,
xenophyte

195. Daucus carota L.: native

196. Eryngium planum L.: native

197. Heracleum sibiricum L.: native

198. Heracleum sosnowskyi Manden.: neophyte,
ergasiophygophyte

199. Kadenia dubia (Schkuhr) Lavrova &
V.N. Tikhom. (=Cnidium dubium (Schkuhr)
Thell.): native

200. Oenanthe aquatica (L.) Poir.: native

201. Pastinaca sativa L. var. sylvestris (Mill.)
Mérat: native

202. Peucedanum cervaria (L.) Lapeyr.
(=Cervaria rivinii Gaertn.): native

203. Peucedanum oreoselinum (L.) Moench:
native

204. Peucedanum palustre (L.) Moench: native

205. Pimpinella saxifraga L.: native

206. Sanicula europaea L.: native

207. Selinum carvifolia (L.) L.: native

208. Seseli libanotis (L.) W.D.]J. Koch subsp.
intermedium (Rupr.) P.W. Ball: native

2009. Silphiodaucus prutenicus (L.) Spalik,
Wojew., Banasiak, Piwczynski & Reduron
(=Laserpitium prutenicum L.): native

210. Sium latifolium L.: native

211. Torilis japonica (Houtt.) DC.: native

APOCYNACEAE

212. Asclepias syriaca L.: neophyte,
ergasiophygophyte

213. Vinca minor L.: neophyte?,
ergasiophygophyte?

214. Vincetoxicum hirundinaria Medik.: native

ARISTOLOCHIACEAE
215. Aristolochia clematitis L.: native
216. Asarum europaeum L.: native

ASTERACEAE

217. Achillea inundata Kondr.: native

218. Achillea millefolium L. subsp. millefolium:
native

219. Achillea millefolium subsp. collina (Wirtg.)
Oborny: native
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220. Achillea pannonica Scheele: neophyte,
xenophyte

221. Achillea setacea Waldst. & Kit.: native

222. Ambrosia artemisiifolia L.: neophyte,
xenophyte

223. Antennaria dioica (L.) Gaertn.: native

224. Arctium lappa L.: native

225. Arctium tomentosum Mill.: native

226. Artemisia absinthium L.: archaeophyte,
xenophyte

227. Artemisia marschalliana Spreng.
(=A. campestris auct.): native

228. Artemisia vulgaris L.: native

229. Bidens frondosa L.: neophyte, xenophyte

230. Bidens tripartita L.: native

231. Carduus crispus L.: native

232. Carlina acaulis L.: native

233. Carlina biebersteinii Bernh. ex Hornem.:
native

234. Centaurea borysthenica Gruner: native

235. Centaurea cyanus L.: archaeophyte,
xenophyte

236. Centaurea jacea L. subsp. jacea: native

237. Centaurea phrygia L. subsp. pseudophrygia
(C.A. Mey.) Gugler: native

238. Centaurea scabiosa L. subsp. scabiosa:
native

239. Centaurea stoebe L. subsp. australis

(Panci¢ ex A. Kern.) Greuter: neophyte,

xenophyte

Chondrilla juncea L.: native

Cichorium intybus L.: archaeophyte,

xenophyte

Cirsium arvense (L.) Scop.: native

Cirsium canum (L.) All.: native

Cirsium rivulare (Jacq.) All.: native

Cirsium vulgare (Savi) Ten.: native

Crepis foetida L. subsp. rhoeadifolia

(M. Bieb.) Celak.: neophyte, xenophyte

Crepis praemorsa (L.) Tausch: native

Crepis tectorum L.: native

Cyclachaena xanthiifolia (Nutt.) Fresen.:

neophyte, ergasiophygophyte

Erechtites hieracifolia (L.) Raf. ex DC.:

neophyte, xenophyte

251. Erigeron acris L. subsp. acris: native

252. Erigeron annuus (L.) Desf. subsp. annuus:

neophyte, xenophyte

Erigeron annuus subsp. lilacinus Sennikov

& Kurtto: neophyte, xenophyte

254. Erigeron canadensis L.: neophyte,
xenophyte

255. Filago arvensis L.: native

240.
241.

242.
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244,
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253.
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256. Galinsoga parviflora Cav.: neophyte,
xenophyte

257. Gnaphalium uliginosum L.: native

258. Helichrysum arenarium (L.) Moench:
native

259. Hieracium umbellatum L.: native

260. Hypochaeris maculata L.: native

261. Hypochaeris radicata L.: native

262. Inula helenium L.: neophyte,
ergasiophygophyte

263. Jacobaea erucifolia (L.) G. Gaertn., B.Mey.
& Scherb.: native

264. Jacobaea vulgaris Gaertn.: native

265. Jurinea cyanoides (L.) Rchb.: native

266. Lactuca muralis (L.) Gaertn. (=Mycelis
muralis (L.) Dumort. ): native

267. Lactuca serriola L.: archaeophyte,
xenophyte

268. Lapsana communis L.: native

269. Leucanthemum vulgare Lam.: native

270. Matricaria discoidea DC.: neophyte,
xenophyte

271. Omalotheca sylvatica (L.) Sch. Bip. & F.W.
Schultz: native

272. Onopordum acanthium L.: archaeophyte,
xenophyte

273. Pentanema britannica (L.) D. Gut. Larr.,
Santos-Vicente, Anderb., E.Rico &
M.M.Mart.Ort. (=Inula britannica L.):
native

274. Pentanema ensifolium (L.) D.Gut.Larr.,
Santos-Vicente, Anderb., E.Rico &
M.M.Mart.Ort. (=Inula ensifolia L.): native

275. Pentanema hirtum (L.) D. Gut. Larr.,
Santos-Vicente, Anderb., E.Rico &
M.M.Mart.Ort. (=Inula hirta L.): native.

276. Picris hieracioides L.: native

277. Pilosella bauhini (Schult.) Arv.-Touv.
(=P. plicatula (Zahn) Schljakov): native

278. Pilosella caespitosa (Dumort.) P.D.Sell &
C.West.: native

279. Pilosella cymosa (L.) F.W. Schultz &

Sch.Bip. subsp. vaillantii (Tausch) S.Braut.

& Greuter (=P. vaillantii (Tausch) Sojak):

native

Pilosella echioides (Lumn.) F.W.Schultz &

Sch.Bip.: native

Pilosella floribunda (Wimm. & Grab.) Fr.:

native

282. Pilosella officinarum Vaill.: native

283. Pilosella onegensis Norrl.: native

284. Pilosella x piloselliflora (Nageli & Peter)
Sojak: native

280.

281.
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3009.

Pilosella piloselloides (Vill.) Sojak subsp.
praealta (Gochnat) S. Braut. & Greuter
(=P. praealta (Vill. ex Gochnat)

F.W. Schultz &Sch.Bip.):native

Psephellus sumensis (Kalen.) Greuter
(=Centaurea sumensis Kalen.): native
Scorzonera purpurea L.: native
Scorzoneroides autumnalis (L.) Moench
(=Leontodon autumnalis L. ): native
Senecio sylvaticus L.: native

Senecio viscosus L.: neophyte, xenophyte
Senecio vulgaris L.: archaeophyte,
xenophyte

Serratula tinctoria L.: native

Solidago canadensis L.: neophyte,
ergasiophygophyte

Solidago gigantea Aiton: neophyte,
ergasiophygophyte

Solidago virgaurea L.: native

Sonchus arvensis subsp. uliginosus
(M.Bieb.) Nyman: native

Sonchus asper (L.) Hill: archaeophyte,
xenophyte

Sonchus oleraceus L.: archaeophyte,
xenophyte

Symphyotrichum novi-belgii (L.) G.L.Nesom
(=Aster novi-belgii L.): neophyte,
ergasiophygophyte

Tanacetum vulgare L.: native

Taraxacum officinale F.H. Wigg. s.l.: native
Tragopogon dubius Scop. subsp. major
(Jacq.) Vollm.: native

Tragopogon orientalis L.: native
Tragopogon ucrainicus Artemczuk: native
Tripleurospermum inodorum (L.) Sch.Bip.
(=Matricaria inodora L.): archaeophyte,
xenophyte

Tussilago farfara L.: native

Verbesina encelioides (Cav.) Benth. &
Hook.fil. ex A.Gray: neophyte,
ergasiophygophyte

Xanthium orientale L. var. albinum
(Widder) Adema & M.T.Jansen: neophyte,
xenophyte

Xanthium strumarium L.: archaeophyte,
xenophyte

BALSAMINACEAE

310.
311.

Impatiens noli-tangere L.: native
Impatiens parviflora DC.: neophyte,
xenophyte
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BERBERIDACEAE

312. Berberis aquifolium Pursh: neophyte,
ergasiophygophyte

313. Berberis vulgaris L.: native

BETULACEAE

314. Alnus glutinosa (L.) Gaertn.: native
315. Betula pendula Roth: native

316. Betula pubescens Ehrh.: native
317. Carpinus betulus L.: native

318. Corylus avellana L.: native

BORAGINACEAE

319. Anchusa arvensis (L.) M. Bieb.
(=Lycopsis arvensis L.):
archaeophyte, xenophyte

320. Anchusa officinalis L.: archaeophyte,
xenophyte

321. Anchusa procera Besser ex Link.: native

322. Asperugo procumbens L.: native

323. Buglossoides arvensis (L.) .M. Johnst.:
archaeophyte, xenophyte

324. Cynoglossum officinale L.: archaeophyte,
xenophyte

325. Echium vulgare L.: native

326. Myosotis arvensis (L.) Hill: archaeophyte,
xenophyte

327. Myosotis scorpioides L.: native

328. Myosotis sparsiflora ].C. Mikan ex Pohl:
native

329. Myosotis stricta Link ex Roem. & Schult.:
native

330. Pontechium maculatum (L.) Bohle & Hilger
(=Echium rubrum Jacq., E. russicum
S.G. Gmel.): native

331. Pulmonaria angustifolia L.: native

332. Pulmonaria obscura Dumort.: native

333. Symphytum officinale L.: native

BRASSICACEAE

334. Alliaria petiolata (M. Bieb.) Cavara &
Grande: native

335. Arabidopsis arenosa (L.) Lawalrée: native

336. Arabidopsis thaliana (L.) Heynh.: native

337. Arabis planisiliqua (Pers.) Rchb.: native

338. Arabis sagittata (Bertol.) DC. (=A. hirsuta
auct. non (L.) Scop.): native

339. Armoracia rusticana P. Gaertn., B.Mey. &
Scherb.: neophyte, ergasiophygophyte

340. Barbarea vulgaris (L.) W.T. Aiton
(=B. arcuata (Opiz) Rchb.): native

341. Berteroa incana (L.) DC.: native

342. Bunias orientalis L.: neophyte, xenophyte.
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343. Capsella bursa-pastoris (L.) Medik.:
archaeophyte, xenophyte

344. Cardamine amara L.: native.

345. Cardamine bulbifera (L.) Crantz: native

346. Cardamine impatiens L.: native

347. Cardamine pratensis L. subsp. paludosa
(Knaf) Celak. (=C. dentata Schult.): native

348. Descurainia sophia (L.) Webb ex Prantl:
archaeophyte, xenophyte

349. Draba verna L.: native.

350. Erysimum canum (Pill. & Mitterp.)
Polatschek: native

351. Erysimum cheiranthoides L.: archaeophyte,
xenophyte

352. Lepidium densiflorum Schrad.: neophyte,
xenophyte

353. Lepidium sativum L.: neophyte,
ergasiophygophyte

354. Rorippa palustris (L.) Besser: native

355. Rorippa sylvestris (L.) Besser: native

356. Sisymbrium loeselii L.: neophyte,
xenophyte

357. Sisymbrium officinale (L.) Scop.:
archaeophyte, xenophyte

358. Thlaspi arvense L.: archaeophyte,
xenophyte

359. Turritis glabra L.: native

CAMPANULACEAE

360. Campanula bononiensis L.: native
361. Campanula cervicaria L.: native
362. Campanula glomerata L.: native
363. Campanula patula L.: native

364. Campanula persicifolia L.: native
365. Campanula rapunculoides L.: native
366. Campanula rotundifolia L.: native
367. Jasione montana L.: native

368. Phyteuma orbiculare L.: native

CANNABACEAE

369. Cannabis sativa L. var. ruderalis (Janisch.)
S.Z. Liou: neophyte, xenophyte

370. Humulus lupulus L.: native

CAPRIFOLIACEAE (incl. DIPSACACEAE
et VALERIANACEAE)

371. Knautia arvensis (L.) Coult.: native

372. Scabiosa ochroleuca L.: native

373. Succisa pratensis Moench.: native

374. Valeriana officinalis L.: native

375. Valeriana stolonifera Czern.: native.
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CARYOPHYLLACEAE
376. Arenaria serpyllifolia L.

(=A. viscida Loisel.): native
377. Cerastium arvense L.: native
378. Cerastium holosteoides Fr.

(=C. fontanum non Baumg.): native
379. Cerastium semidecandrum L.: native
380. Dianthus arenarius L. subsp.

pseudosquarrosus (Novak) Kleopow:

native.

381. Dianthus armeria L.: native

382. Dianthus barbatus L.: neophyte,
ergasiophygophyte

383. Dianthus borbasii Vandas: native

384. Dianthus deltoides L.: native

385. Dianthus superbus L. subsp. stenocalyx

(Trautv. ex Juz.) Kleopow: native
386. Eremogone saxatilis (L.) Ikonn.: native
387. Gypsophila fastigiata L.: native
388. Gypsophila paniculata L.: native
389. Herniaria glabra L.: native
390. Herniaria polygama ]. Gay: native
391. Holosteum umbellatum L.: neophyte,

xenophyte
392. Moehringia trinervia (L.) Clairv.: native
393. Psammophiliella muralis (L.) Ikonn.

(=Gypsophila muralis L.): native
394. Rabelera holostea (L.) M.T. Sharples &

E.A. Tripp (=Stellaria holostea L.): native
395. Sagina procumbens L.: native
396. Saponaria officinalis L.: neophyte,

ergasiophygophyte
397. Scleranthus annuus L.: archaeophyte,

xenophyte
398. Scleranthus perennis L.: native
399. Silene baccifera (L.) Roth: native
400. Silene borysthenica (Gruner) Walters

(=Otites borysthenica (Gruner) Klokov):

native
401. Silene dichotoma Ehrh.: native
402. Silene flos-cuculi (L.) Greuter & Burdet

(=Coronaria flos-cuculi (L.) A. Braun):

native
403. Silene latifolia Poir. subsp. alba (Miller)

Greuter & Burdet (=Melandrium album

(Mill.) Garcke): native
404. Silene nutans L.: native
405. Silene vulgaris (Moench) Garcke: native
406. Spergula arvensis L.: archaeophyte,

xenophyte
407. Spergula morisonii Boreau: native
408. Stellaria aquatica (L.) Scop.: native
4009. Stellaria graminea L.: native
410. Stellaria media (L.) Vill.: native
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411. Stellaria palustris Ehrh. ex Retz: native
412. Viscaria vulgaris Roehl.: native

CELASTRACEAE
413. Euonymus europaeus L.: native
414. Euonymus verrucosus Scop.: native

CERATOPHYLLACEAE
415. Ceratophyllumdemersum L.: native
416. Ceratophyllumsubmersum L.: native

CISTACEAE:
417. Helianthemumnummularium (L.) Mill
subsp. obscurum (Pers.) Holub: native

CONVOLVULACEAE
418. Calystegia sepium (L.) R.Br.: native
419. Convolvulus arvensis L.: native

CORNACEAE
420. Cornus sanguinea L. subsp. sanguinea:
native

CRASSULACEAE

421. Hylotelephiummaximum (L.) Holub subsp.
maximum: native

422. Hylotelephiumtelephium (L.) H. Ohba:
native

423. Petrosedum rupestre (L.) P.V. Heath:
neophyte, ergasiophygophyte

424. Sedum acre L.: native

425. Sempervivumruthenicum Schnittsp. &
C.B. Lehm.: native

CUCURBITACEAE

426. Citrullus lanatus (Thunb.) Matsum. &
Nakai: neophyte, ergasiophygophyte

427 .Cucurbita pepo L.: neophyte,
ergasiophygophyte

428. Echinocystis lobata (Michx.) Torr. &
A.Gray: neophyte, ergasiophygophyte

429. Thladiantha dubia Bunge: neophyte,
ergasiophygophyte

ELATINACEAE
430. Elatine alsinastrum L.: native

ERICACEAE

431. Calluna vulgaris (L.) Hull: native
432. Moneses uniflora (L.) A. Gray: native
433. Orthilia secunda (L.) House: native
434. Pyrola chlorantha Sw.: native

435. Pyrola minor L: native

436. Pyrola rotundifolia L.: native
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437. Vaccinium myrtillus L.: native
438. Vaccinium vitis-idaea L.: native

EUPHORBIACEAE

439. Euphorbia cyparissias L.: native

440. Euphorbia esula L.: native

441. Euphorbia helioscopia L.: archaeophyte,
xenophyte

442. Euphorbia palustris L.: native

443. Euphorbia saratoi Ardoino: native

444, Euphorbia seguieriana Neck.: native

445. Mercurialis perennis L.: native

FABACEAE

446. Amorpha fruticosa L.: neophyte,
ergasiophygophyte

447. Astragalus arenarius L.: native

448. Astragalus cicer L.: native

449. Astragalus glycyphyllos L.: native

450. Caragana arborescens Lam.: neophyte,
ergasiophygophyte

451. Chamaecytisusruthenicus (Fisch. ex Wol.)
Klask.: native

452. Coronilla varia L.: native

453. Cytisus scoparius (L.) Link: neophyte,
ergasiophygophyte

454, Genista tinctoria L.: native

455. Lathyrus niger (L.) Bernh.: native

456. Lathyrus pratensis L.: native

457. Lathyrus sylvestris L.: native

458. Lathyrus vernus (L.) Bernh.: native

459. Lotuscorniculatus L.: native

460. Lupinuspolyphyllus Lindl.: neophyte,
ergasiophygophyte

461. Medicago falcata L.: native

462. Medicago lupulina L.: native

463. Medicago sativa L.: neophyte,
ergasiophygophyte

464. Melilotus albus Medik.: native

465. Melilotus officinalis (L.) Lam.: native

466. Ononis arvensis L.: native

467. Robinia pseudoacacia L.: neophyte,

ergasiophygophyte

Trifolium alpestre L.: native

Trifolium arvense L.: native

Trifolium aureum Pollich: native

Trifolium campestre Schreb.: native

Trifolium dubium Sibth.: native

Trifolium fragiferum L.: native

Trifolium hybridum L.: neophyte,

ergasiophygophyte

Trifolium medium L.: native

Trifolium montanum L.: native

Trifolium pratense L.: native

468.
469.
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478. Trifolium repens L.: native

479. Vicia cassubica L.: native

480. Vicia cracca L.: native

481. Vicia hirsuta (L.) Gray: archaeophyte,
xenophyte

482. Vicia sativa L. subsp. nigra (L.) Ehrh.
(=V. angustifolia L.): neophyte, xenophyte

483. Vicia tetrasperma (L.) Schreb.:
archaeophyte, xenophyte

484. Vicia villosa Roth: archaeophyte,
xenophyte

FAGACEAE

485. Quercus robur L.: native

486. Quercus rubra L.: neophyte,
ergasiophygophyte

GENTIANACEAE

487. Centaurium erythraea Rafn: native

488. Centaurium littorale (Turner) Gilmour
subsp. uliginosum (Waldst. & Kit.) Rothm.
ex Melderis (=C. uliginosum
(Waldst. & Kit.) Fritsch): native

489. Gentiana pneumonanthe L.: native

GERANIACEAE

490. Erodium cicutarium (L.) L'Hér.: native

491. Geranium palustre L.: native

492. Geranium pratense L.: native

493. Geranium pusillum L.: archaeophyte,
xenophyte

494. Geranium robertianum L.: native

495. Geranium sanguineum L.: native

496. Geranium sibiricum L.: neophyte,
xenophyte

GROSSULARIACEAE

497. Ribes nigrum L.: native

498. Ribes spicatum E. Robson: native
499. Ribes uva-crispa L.: native

HYPERICACEAE

500. Hypericum elegans Stephan ex Willd.:
native

501. Hypericum montanum L.: native

502. Hypericum perforatum L.: native

503. Hypericum tetrapterum Fr.: native

JUGLANDACEAE

504. Juglans mandshurica Maxim.: neophyte,
ergasiophygophyte

505. Juglans regia L.: neophyte,
ergasiophygophytee
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LAMIACEAE

506. Ajuga genevensis L.: native

507. Ajuga reptans L.: native

508. Ballota nigra L.: archaeophyte, xenophyte

509. Betonica officinalis L.: native

510. Clinopodium acinos (L.) Kuntze: native

511. Clinopodium vulgare L.: native

512. Dracocephalum ruyschiana L.: native

513. Elsholzia ciliata (Thunb.) Hyl.: neophyte,
ergasiophygophyte

514. Galeopsis bifida Boenn.: native

515. Glechoma hederacea L.: native

516. Glechoma hirsuta Waldst. & Kit.: native

517. Lamium album L.: archaeophyte,
xenophyte

518. Lamium amplexicaule L.: archaeophyte,
xenophyte

519. Lamium galeobdolon (L.) L. (=Galeobdolon
luteum Huds.): native

520. Lamium maculatum (L.) L.: native

521. Lamium purpureum L.: archaeophyte,
xenophyte

522. Leonurus quinquelobatus Gilib.: native

523. Lycopus europaeus L.: native

524. Mentha aquatica L.: native

525. Mentha arvensis L.: native

526. Mentha longifolia (L.) Huds.: native

527. Origanum vulgare L.: native

528. Prunella grandiflora (L.) Turra: native

529. Prunella vulgaris L.: native

530. Salvia pratensis L.: native

531. Scutellaria galericulata L.: native

532. Scutellaria hastifolia L.: native

533. Stachys palustris L.: native

534. Stachys recta L.: native

535. Stachys sylvatica L.: native

536. Teucrium chamaedrys L.: native

537. Thymus pulegioides L.: native

538. Thymus serpyllum L.: native

LENTIBULARIACEAE
539. Utricularia vulgaris L.: native

LINACEAE

540. Linum catharticum L.: native
541. Linum flavum L.: native

542. Linum perenne L.: native

LYTHRACEAE

543. Lythrum portula (L.) D.A. Webb: native
544. Lythrum salicaria L.: native

545. Lythrum virgatum L.: native
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MALVACEAE

546. Althaea officinalis L.: neophyte,
ergasiophygophyte

547. Malva neglecta Wallr.: archaeophyte,
xenophyte

548. Malva sylvestris L.: archaeophyte,
ergasiophygophyte

549. Malva thuringiaca (L.) Vis.
(=Lavatera thuringiaca L.): native

550. Tilia cordata Mill.: native

551. Tilia platyphyllos Scop.: neophyte,
ergasiophygophyte

MENYANTHACEAE
552. Menyanthes trifoliata L.: native

MORACEAE
553. Morus alba L.: neophyte,
ergasiophygophyte

NYMPHAEACEAE

554. Nuphar lutea (L.) Sm.: native

555. Nymphaea alba L.: native

556. Nymphaea candida C. Presl: native

OLEACEAE

557. Fraxinus excelsior L.: native

558. Fraxinus pennsylvanica Marshall:
neophyte, ergasiophygophyte

559. Ligustrum vulgare L.: neophyte,
ergasiophygophyte

560. Syringa vulgaris L.: neophyte,
ergasiophygophyte

ONAGRACEAE

561. Epilobium angustifolium L. (=Chamerion
angustifolium (L.) Holub): native

562. Epilobium hirsutum L.: native

563. Epilobium palustre L.: native

564. Epilobium parviflorum Schreb.: native

565. Oenothera biennis L.: neophyte, xenophyte

566. Oenothera rubricaulis Kleb.: neophyte,
xenophyte

OROBANCHACEAE

567. Euphrasia stricta ].P. Wolff ex ].F. Lehm.:
native

568. Rhinanthus major L. var. apterus Fr.
(=incl. R. vernalis (N. Zinger) Schischk. &
Serg.): native

569. Lathraea squamaria L.: native

570. Melampyrum nemorosum L.: native

571. Melampyrum pratense L.: native

572. Pedicularis sceptrum-carolinum L.: native

573. Rhinanthus minor L.: native
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OXALIDACEAE
574. Oxalis acetosella L.: native
575. Oxalis stricta L.: neophyte, xenophyte

PAPAVERACEAE

576. Chelidonium majus L.: native

577. Corydalis cava (L.) Schweigg. & Korte:
native

578. Corydalis solida (L.) Clairv.: native

579. Fumaria officinalis L.: archaeophyte,
xenophyte

580. Papaver rhoeas L.: archaeophyte,
xenophyte

PHYTOLACCACEAE
581. Phytolacca acinosa Roxb.: neophyte,

ergasiophygophyte

PLANTAGINACEAE

582. Callitriche palustris L.: native

583. Digitalis grandiflora Mill.: native

584. Gratiola officinalis L.: native

585. Linaria genistifolia (L.) Mill.: native

586. Linaria odora (M. Bieb.) Fisch. (=L. dulcis
Klokov): native

587. Linaria vulgaris Mill.: native

588. Plantago indica L. (=P. scabra Moench, P.

arenaria Waldst. & Kit.): native

Plantago lanceolata L.: native

Plantago major L.: native

Plantago media L.: native

Veronica arvensis L.: archaeophyte,

xenophyte

Veronica chamaedrys L.: native

Veronica incana L.: native

Veronica longifolia L.: native

Veronica officinalis L.: native

Veronica persica Poir.: neophyte,

xenophyte

Veronica polita Fr.: neophyte, xenophyte

Veronica scutellata L.: native

Veronica serpyllifolia L.: native

Veronica spicata L. subsp. spicata: native

Veronica spicata subsp. paczoskiana

(Klokov) Kosachev: native

603. Veronica teucrium L.: native

604. Veronica verna L.: native

589.
590.
591.
592.

593.
594.
595.
596.
597.

598.
599.
600.
601.
602.

POLEMONIACEAE

605. Phlox paniculata L.: neophyte,
ergasiophygophyte

606. Polemonium caeruleum L.: nativel
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POLYGALACEAE

607. Polygala amarella Crantz: native
608. Polygala comosa Schkuhr: native
609. Polygala vulgaris L.: native

POLYGONACEAE

610. Fallopia convolvulus (L.) A. Love:
archaeophyte, xenophyte

611. Fallopia dumetorum (L.) Holub: native

612. Persicaria amphibia (L.) Gray: native

613. Persicaria hydropiper (L.) Spach: native

614. Persicaria lapathifolia (L.) Gray: native

615. Persicaria maculosa Gray: native

616. Persicaria minor (Huds.) Opiz: native

617. Polygonum arenastrum Boreau: native

618. Polygonum aviculare L.: native

619. Polygonum novoascanicum Klokov: native

620. Reynoutria x bohemica Chrtek & Chrtkova:
neophyte, ergasio-xenophyte

621. Rumex acetosa L.: native

622. Rumex acetosella L. subsp. acetosella:
native

623. Rumex confertus Willd.: native

624. Rumex crispus L.: native

625. Rumex hydrolapathum Huds.: native

626. Rumex maritimus L.: native

627. Rumex obtusifolius L. subsp. sylvestris
(Lam.) Celak.: native

628. Rumex stenophyllus Ledeb.: native

629. Rumex thyrsiflorus Fingerh.: native

PORTULACACEAE
630. Portulaca oleracea L.: archaeophyte,
xenophyte

PRIMULACEAE

631. Hottonia palustris L.: native

632. Lysimachia europaea (L.) U. Manns &
Anderb. (=Trientalis europaea L.): native

633. Lysimachia nummularia L.: native

634. Lysimachia vulgaris L.: native

635. Primula veris L.: native

RANUNCULACEAE

636. Actaea spicata L.: native

637. Anemonoides nemorosa (L.) Holub
(=Anemone nemorosa L.): native

638. Anemonoides ranunculoides (L.) Holub
(=Anemone ranunculoides L.): native

639. Anemonoides sylvestris (L.) Galasso, Banfi
& Soldano (=Anemone sylvestris L.): native

640. Aquilegia vulgaris L.: neophyte,
ergasiophygophyte

641. Caltha palustris L.: native
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642. Clematis recta L.: native

643. Delphinium consolida L. subsp. consolida
(=Consolida regalis Gray): archaeophyte,
xenophyte

644. Pulsatilla patens (L.) Mill.: native

645. Pulsatilla pratensis (L.) Mill.: native

646. Ranunculus acris L.: native

647. Ranunculus auricomus L.: native

648. Ranunculus cassubicus L.: native

649. Ranunculus ficaria L.: native

650. Ranunculus flammula L.: native

651. Ranunculus illyricus L.: native

652. Ranunculus polyanthemos L.: native

653. Ranunculus repens L.: native

654. Ranunculus sardous Crantz: native

655. Ranunculus sceleratus L.: native

656. Thalictrum aquilegiifolium L.: native

657. Thalictrum flavum L.: native

658. Thalictrum lucidum L.: native

659. Thalictrum simplex L.: native

RHAMNACEAE
660. Frangula alnus Mill.: native
661. Rhamnus cathartica L.: native

ROSACEAE

662. Agrimonia eupatoria L.: native

663. Agrimonia pilosa Ledeb.: native

664. Agrimonia procera Wallr.: native

665. Alchemilla vulgaris L.: native

666. Amelanchier x spicata (Lam.) K.Koch:
neophyte, ergasiophygophyte

667. Argentina anserina (L.) Rydb. (=Potentilla

anserina L.): native

Chaenomeles japonica (Thunb.) Lindl. ex

Spach: neophyte, ergasiophygophyte

Crataegus monogyna Jacq.: native

Crataegus rhipidophylla Gand.: native

Filipendula ulmaria (L.) Maxim.: native

Filipendula vulgaris Moench: native

Fragaria vesca L.: native

Fragaria viridis Duchesne: native

Geum rivale L.: native

Geum urbanum L.: native

Malus domestica Borkh.: neophyte,

ergasiophygophyte

678. Malus sylvestris (L.) Mill.: native

679. Physocarpus opulifolius (L.) Maxim.:
neophyte, ergasiophygophyte

680. Potentilla alba L.: native

681. Potentilla argentea L.: native

682. Potentilla erecta (L.) Raeusch.: native

683. Potentilla heptaphylla L.: native

684. Potentilla incana P.Gaertn., B.Mey. &
Scherb.: native

668.

669.
670.
671.
672.
673.
674.
675.
676.
677.
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685. Potentilla inclinata Vill.
(=P. canescens Besser): native

686. Potentilla norvegica L.: native

687. Potentilla recta L. subsp. obscura (Willd.)
Arcang.: native

688. Potentilla reptans L.: native

689. Prunus armeniaca L.: neophyte,
ergasiophygophyte

690. Prunus avium (L.) L.: native

691. Prunus cerasifera Ehrh.: neophyte,

ergasiophygophyte

Prunus cerasus L.: neophyte,

ergasiophygophyte

693. Prunus fruticosa Pall.: native

694. Prunus padus L.: native

695. Prunus serotina Ehrh.: neophyte,
ergasiophygophyte

696. Prunus spinosa L. subsp. dasyphylla
(Schur) Domin: native

697. Pyrus communis L. subsp. communis:
neophyte, ergasiophygophyte

698. Pyrus communis subsp. pyraster (L.) Ehrh.:
native

699. Rosa canina L.: native

700. Rosa majalis Herrm.: native

701. Rosa rugosa Thunb.: neophyte,
ergasiophygophyte

702. Rosa villosa L.: native

703. Rubus caesius L.: native

704. Rubus idaeus L.: native

705. Rubus polonicus Weston (=R. nessensis
W.Hall): native

706. Rubus saxatilis L.: native

707. Rubus scissus W.C.R. Watson: native

708. Sorbus aucuparia L.: native

RUBIACEAE

709. Asperula tinctoria L.: native

710. Cruciata glabra (L.) Opiz: native

711. Cynanchica pyrenaica (L.) P. Caputo & Del
Guacchio subsp. cynanchica (L.) P.Caputo
& Del Guacchio (=Asperula cynanchica L.):
native

712. Galium album Mill.: native

713. Galium aparine L.: native

714. Galium boreale L.: native

715. Galium elongatum C. Presl: native

716. Galium mollugo L.: native

717. Galium odoratum (L.) Scop.: native

718. Galium palustre L.: native

719. Galium rivale (Sm.) Griseb.: native

720. Galium uliginosum L.: native

721. Galium verum L.: native

692.

RUTACEAE
722. Ptelea trifoliata L.: neophyte,
ergasiophygophyte
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SALICACEAE

723. Populus alba L.: native

724. Populus nigra L.: native

725. Populus tremula L.: native

726. Salix acutifolia Willd.: native

727. Salix alba L.: native

728. Salix aurita L.: native

729. Salix caprea L.: native

730. Salix cinerea L.: native

731. Salix euxina 1.V. Belyaeva (=S. fragilis
auct.): archaeophyte or neophyte,
ergasiophygophyte

732. Salix x fragilis L. (=S. x rubens Schrank):
neophyte, ergasio-xenophyte

733. Salix myrsinifolia Salisb.: native

734. Salix pentandra L.: native

735. Salix purpurea L.: native

736. Salix triandra L.: native

SANTALACEAE
737. Viscum album L.: native
738. Thesium linophyllon L.: native

SAPINDACEAE

739. Acer negundo L.: neophyte,
ergasiophygophyte

740. Acer platanoides L.: native

741. Acer pseudoplatanus L.: neophyte,
ergasiophygophyte

742. Acer tataricum L.: native

SAXIFRAGACEAE
743. Chrysosplenium alternifolium L.: native

SCROPHULARIACEAE

744. Scrophularia nodosa L.: native

745. Scrophularia oblongifolia Loisel. (=S. alata
Gilib., S. umbrosa Dumort.): native

746. Verbascum densiflorum Bertol.: native

747. Verbascum lychnitis L.: native

748. Verbascum nigrum L.: native

749. Verbascum phlomoides L.: native

750. Verbascum phoeniceum L.: native

751. Verbascum thapsus L.: native

SOLANACEAE

752. Datura stramonium L.: neophyte,
xenophyte

753. Solanum dulcamara L.: native

754. Solanum nigrum L. subsp. nigrum:
archaeophyte, xenophyte

755. Solanum nigrum subsp. schultesii (Opiz)
Wessely.: neophyte, xenophyte
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ULMACEAE

756. Ulmus glabra Huds.: native

757. Ulmus laevis Pall.: native

758. Ulmus minor Mill.: native

759. Ulmus pumila L.: neophyte,
ergasiophygophyte

URTICACEAE

760. Urtica dioica L. subsp. dioica: native

761. Urtica dioica subsp. pubescens (Ledeb.)
Domin (=U. galeopsifolia Wierzb. ex Opiz ):
native

VERBENACEAE
762. Sambucus ebulus L.: native
763. Verbena officinalis L.: neophyte, xenophyte

VIBURNACEAE

764, Adoxa moschatellina L.: native
765. Sambucus nigra L.: native
766. Sambucus racemosa L.: native
767. Viburnum opulus L.: native

VIOLACEAE

768. Viola arvensis Murray: archaeophyte,
xenophyte

769. Viola canina L.: native

770. Viola hirta L.: native

771. Viola mirabilis L.: native

772. Viola odorata L.: native

773. Viola rupestris F.W. Schmidt: native

774. Viola tricolor L. subsp. tricolor: native

775. Viola tricolor subsp. matutina (Klokov)
Valentine: native

776. Viola uliginosa Besser: native

VITACEAE

777. Parthenocissus vitacea (Knerr) Hitchc.
(=P. incerta (A. Kern.) Fritsch): neophyte,
ergasiophygophyte

778. Vitis vinifera L.: neophyte,
ergasiophygophyte

YmoeHi nosHauku.

iMMirpaniHa rpyna:

a) native - abopureHHUN TaKCOH,

6) BUU YYKOPiJHUX pocauH: archaeophyte -
apxeodit, neophyte - HeodiT;

CToCi6 3aHeCeHHs:

a) ergasiophigophyte - eprasiodirodirt
(BTikay 3 KyJbTypH);

6) xenophyte — kceHOiT,

B) ergasio-xenophyte - epraszio-kceHo®iT.
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BucuoBxu cekuM (1905), gaki Bke Ha TOM 4Yac Oy/au
PiAKICHUMHU, aBTOPAMU He NiATBeppKeHi; BOHY,
VIMOBIPHO, 3HUKJIM 3 OCJIIP)KEeHOI TepUTOPIl.

Y nopasnbliomy ciify IpOBOAUTH MOHITO-
PHUHT 32 pi3HOMaHITTAM pJI0pH Ta, 0CO6GJIUBO, 3a
BUJIAMHU PApUTETHOI Ta 4yXOpiAHOI ¢pakuiy,
30KpeMa a) MOLIYK i NiTBepKeHHSA PiAKICHUX
BU/IB, AKi paHille HaBOAUJUCA, BUABJIEHHA IX
HOBUX JIOKAJIITETIB; 6) 006CTeXXeHHS 4yKOPiJHUX
BU/JIB Ta AOCJAIJP)KEHHA IXHbOTO IMOLIUPEHHH,
nepeayciM THUX, AKi 3HaXOAATbCA Yy CTaHI eKc-
naHcii, Hanpukaaj, Acer negundo, Amelanchier
spicata, Amorpha fruticosa, Cytisus scoparius,
Phragmites altissimus, Prunus serotina, Solidago
canadensis, Ta CTaHOBJIATb 3arpo3y Ajsa ¢ito-
pisHoMaHITTA [1apkKy.

Y pesyzabTaTi NpoBeAeHOro LOCHiAKeHHA
BCTAHOBJIEHO BUJOBUU ckaag ¢uopu HIIII
«3aJticcs», AKMU Hasliyye 778 BUAIB Ta NiABU/IB
CYIMHHUX POCJHWH, CKJI3JleHO aHOTOBaHUU
KoHcnekT. OcHOBY JociimxeHoi — ¢Juiopu
CKJaJlaloTh  NpPeACTaBHUKKM  abOpUTeHHOI
¢pakuii (612 Bugis i niaBuziB a6o 78,7 %), wo
CBi[UUTH NpO J00pe 36epekeHUN pOCIAUHHUI
NOKpUB MapKy. BiJHOCHO BHCOKMH BiJCOTOK
BU/IiB i MiABUAIB aJiIBeHTUBHOI ¢ppakiii dpaopu
(166 abo 21,3 %) Bka3ye Ha 3pocTarouy il
aiBeHTH3allilo, 3aBAAKU CYTTEBOMY BiJICOTKY
HeodiTiB. CydacHi 3HaxilKU HU3KU BUJIB,
HalpUKJIaJ Takux fK, Astragalus arenarius,
Dactylorhiza sambucina, Echium russicum,
Lycopodium annotinum, Orchis sambucina,
Thesium ebracteatum, HaBejeHi [. CeyexxuH-

TMopsikn

ABTopu Baga4Hi agMiHicTpanii HIIII «3aicca», 3o0kpeMa gupekropy T.1. KoryTy Ta Ha4a/IbHUKY HayKOBOTO
Biginy, kaua. 6ios1. Hayk B.O. CmMaroJib, 3a JONIOMOTY IIi/] Yac MpoBeiIeHHS MOJIbOBUX JOC/iKEHD.
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J()ZSEF SZIKURA BOTANICAL GARDEN
\-‘fﬁ)ﬁr

Epxxubet KoryT, AxiTa Cikypa, 3/710TaH Konop, ImrrBaH KostoxxBapi

BOTAHIYHUUN CAq, IMEHI MOCUIIA CIKYPU
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ABSTRACT

Objective is to study and analyse the history of the creation of the Jézsef Szikura Botanical Garden, the results of
its scientific, educational and environmental work.

Materials and methods of the study. The collections of the natural flora plants established by Professor Jozsef
Szikura in 2011 in the village of Velyki Berehy, located 8 km northeast of the city of Berehove, Zakarpattya region were
studied.

The main criteria for assessing the plants diversity in the botanical garden were the following: the qualitative and
quantitative composition of the collections, their condition, the results of plant propagation, the possibility of repatriating
them to natural ecosystems, the effects of research work, and educational activities.

The plant compositions were analyzed, and the species composition of the plots was studied. The role of the
botanical garden in preserving the gene pool of flora was also assessed by the qualitative and quantitative composition
of the long-lived seed bank. The results of the cultivation and acclimatisation of species of the world flora and the
Carpathians have been evaluated since 2012. The evaluation of the results, cultivation and acclimatization of species of
the world flora and the Carpathians has been carried out since 2012.

Scientific novelty. For the first time, the compositional and systematic composition of the J6zsef Szikura Botanical
Garden was analysed in the context of successful solution of problems related to the conservation of plant diversity in
artificially created phytocoenoses of Transcarpathia.

Based on the results of the study, an electronic catalogue (EC) of the Bank of long-lived seeds was created for the
first time.

Conclusions. According to the results of the inventory analysis, it was determined that the area of 0,82 ha is
represented by plants of different natural flora, the taxonomic composition of the collection of which includes 89 families,
468 species, 149 varieties and cultivars.

The most numerous families in the collection are Amaryllidaceae ].St.-Hil, Iridaceae Juss. Poaceae Barnhart,
Caryophyllaceae Juss., Lamiaceae Martinov, Asteraceae Giseke, Cupressaceae Gray. Three Allium L. species and two Iris L.
species are listed in the Red Data Book of Ukraine. The collection contains plants listed in the IUCN Red List (Allium -
5 species, Iris - 2 species) and the relict Syringa josikaea ].Jacq. ex Rchb.

The analysis of the composition of the Seed Bank showed the following distribution between taxa - 249 species
belonging to 47 families.

The Jozsef Szikura Botanical Garden effectively combines research work on the study and protection of
biodiversity, introduction and acclimatisation, reproduction and efficient use of plants, and functioning as an educational
regional centre for the dissemination of ecological and ethnographic knowledge, education and upbringing of the
population in the traditions of caring for nature and preserving the cultural heritage of the region.

Key words: biodiversity conservation, introduction, collection of natural flora species, biotechnology, seed bank

AHOTANIA

MeTa po6oTu. [Ipoc/TiZIKyBaTH Ta IpoaHali3yBaTH icTopito cTBopeHHsa BoTaniuHoro caay iMeni Mocuna Cikypu,
pe3yJIbTaTH HAayKOBOI, NPOCBITHULbKOI Ta IPUPOJ00XOPOHHOI pOOOTH.

MaTepiaiu Ta MeToAU AOCHifkeHHA. [locmipKyBanvcs KoJiekiii pocjvH NpupogHoi ¢JiopH, 3akaafieHi
npopecopom Hocunom Cikyporo y 2011 pori Ha TepuTopii cesa Besuki Bepery, posTalmoBaHoMy 3a 8 KM Ha NiBHIYHMIA
cxin Bif micta Beperose 3akapnaTcbkoi 06J1acTi.
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OCHOBHMMHU KPUTEPIAMU OLIiHKK Pi3HOMaHITHOCTI POCJIMH Y 60TaHiYHOMY cafy OyJIM Taki: AKICHUU i KiIbKICHUH
HaCJIiIKU BUKOHAHHS HAYKOBO-/A0CJiJHUX POOIT, 3aX0/j1 OCBITHbO-BUXOBHOI'0 XapaKTepy.

AHanizyBasnincs KOMMO3UIlii POCAMH Ta BUAOBUHM CKJIAJ JAiSAHOK. Posib 60TaHiYHOro cafy /s 30epeKeHHs
reHopOH/Y POCJUHHOIO CBITYy OLjiHEHA TAaKOX 3a SIKICHUM Ta KiJIbKICHUM CKJIaloM OaHKy HaCiHHA 3 JJOBTOTPHUBAJIUM
TepMiHOM 36epiranHs. [IpoBoiu/iacs oliHKa pe3yJbTaTiB, KyJbTUBYBAaHHS U akyiMaTu3anil BUAiB cBiTOBOI ¢pJiopu Ta
Kapnar 3 2012 poky.

HaykoBa HoBHU3HA. Briepiiie npoaHa/1i3oBaHO KOMIO3UI[IMHUIN Ta CHCTEMAaTUUHU I CKJIaZ 60TaHIYHOTO cafly iMeHi
Mocuna Cikypu y KOHTeKCTi yCIilIHOTrO BUpilleHHs 3ajjay, OB’ A3aHUX 31 36epesKeHHAM Pi3HOMAHITHOCTI POCAMH Y
HITYYHO CTBOPEeHUX PiTolLleHO3ax 3aKapnaTTs.

Ha ocHoBi pe3ysnbTaTiB gociifxkeHHs1 Bhepiie chopMoBaHO esieKTpoHHUH KaTasor (EK) Banky HaciHHA 3
TPUBAJIUM TEPMiHOM 36epiraHHA.

BUCHOBKM. 3a pe3y/ibTaTaMM iHBEHTApH3alLiMHOro aHaJi3y BHM3HA4veHo, 1o Ha muoili 0,82 ra mpejacTaBJ/ieHO
POCTMHU Pi3HUX NPUPOAHUX GJIOP, TAKCOHOMIUHUN CKJIA[ KOJIeKIil sKux HapaxoBye 89 poauH, 468 BujiB, 149 copTis i
KyJIbTUBapIB.

HaluucieHHiluuMu poauvHaMu B KoJiekiii € Amaryllidaceae ].St.-Hil, Iridaceae Juss, Poaceae Barnhart,
Caryophyllaceae Juss., Lamiaceae Martinov, Asteraceae Giseke, Cupressaceae Gray. Tpu Bugu Allium L. Ta aBa Bugu Iris L.
3aHeceHi 0 YepBoHOI KHUTM YKpaiHU. Y KoJieKlii € pociimHM, 3aHeceHi A0 YepBoHoi kHuru MCOII (Allium - 5 BUAiB,
Iris - 2 Buau), Ta pesikT Syringa josikaea ].Jacq. ex Rchb.

AHani3 ckiaZly BaHky HaciHHSI MOKa3aB TaKUK PO3MO/Aia MiXK TaKCOHAMHU - 249 BUJIB, 1110 HaJIeXKaTh 0 47 poJHH.

Boraniunumii caz iMeni Hoxxeda Cikypy epeKTHBHO MOESHYE HAYKOBO-AO0C/IHY POGOTY 3 BUBYEHHS Ta OXOPOHU
OiopisHOMaHiTTS, iHTpOAyKUii Ta akyiMaTH3alii, pO3MHOXeHHs Ta e(PEeKTUBHOTO BHUKOPUCTAHHS POCAHUH Ta
byHKIIOHYBaHHSA fIK OCBITHIM perioHaJbHUM IJeHTP MOIUMPEHHS eKOJIOTIYHMX Ta eTHOrpadiuHMX 3HaHb, OCBITH Ta
BUXOBaHHS HaceJIeHHS B TPAAMIiAX 16aHJINBOT0 CTABJIEHHS JI0 TIPUPOIU Ta 30epeKeHHs KyJIbTYPHOI CIa/[IIIMHU KPalo.

Knio4oBi cioBa: 36epexxeHHs 6i0pi3sHOMAHITTS, IHTPOAYKIis, KOJIEKI[isl BU/iB MPUPOJHOI G1opH, 6i0TeXHOI0Ti,
HaciHHEBUH GaHK

find out in detail the natural conditions in which
the plants of interest to researchers usually
The conservation of biodiversity is  grow. It is necessary to have information about
perhaps the most important task facing  the ecological, biological, phenological,
biological science today. The plant world is an biochemical, and other features of these plants.
invaluable treasure trove of natural resources It is also necessary to know all the characte-
that requires careful and respectful treatment. ristics of the region where the plants will be
Moreover, among plants, there are some that transferred. Then researchers can expect a
have survived to the present day from historical positive outcome of the introduction experi-
times in an unchanged state (relicts); there are  ment. Likewise, succeeding in taking effective
others that are found only in a certain limited steps towards the conservation of biological
area and nowhere else on the entire planet diversity (Komendar, 1988; Szikura &
(endemics). Some combine these features, i.e. Kapustian, 2001).
are both relicts and endemics. Certain plants In 2011, the Research Centre, named after
have repeatedly saved people from serious the world-renowned botanist, ecologist, and
illnesses, and now mankind has identified them doctor of biological sciences Istvan Fodor, was
as a separate group of medicinal plants. There established to conduct a comprehensive
are groups of ornamental, food, fodder, oilseed, monitoring study of the natural resources of

Statement of the problem

and spinning plants, etc. The list goes on and on, Transcarpathia.
but the task before us is to emphasise once again On the initiative and direct involvement of
the responsible and professional approach to Professor Jozsef Szikura, a garden with a

preserving and increasing such unique plant  ¢ollection of plants was established in the
resources. These are the tasks of plant  yjllage of Velyki Berehy, located 8 km north-east

introduction (Szikura & Kapustian, 2003). of Berehove, Zakarpattya region, in an old rural

Each territory on any continent has  manor (1898), which now belongs to the Ferenc
certain climatic, edaphic, orographic, hydro-  Rakéczi I Transcarpathian Hungarian College
logical and other characteristics. The flora of  of Higher Education. The botanical garden is
each region also has individual characteristics. located among private estates, but it

Therefore, the broad task of introduction is to successfully fits the landscape view without
36
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disturbing the overall architectural and
landscape ensemble. It is a structural unit of the
College and operates as part of the Istvan Fodor
Research Centre.

The 21 varieties of cockerels received as a
gift from Dr. Milan Blazek, a Czech botanist,
marked the beginning of the plant collection,
which now includes 468 species. It was assumed
that in the future this collection could be used in
the educational process, in complex scientific
research, for ex situ conservation and repro-
duction of representatives of both other flora
and characteristic species of the Trans-
carpathian flora (Komendar, 1988; Szikura &
Kapustian, 2001).

Over time, new plants and seed samples of
representatives of the flora of our region from
the slopes of the Rona valley, the Pliska and
Fekete mountains, the passes of the Ukrainian
Carpathians, and plain species appeared. The
collection was substantially replenished in
2014, when Dr. Jozsef Szikurat, the former

|

Fig. 1. Plots with plants planted (2011-2012)

rector of our College, brought a large number of
live plants from the National Botanical Garden
of Vacratét (Hungary), the Botanical Garden of
the Eotvos Lorand University of Science
(Hungary), the Botanical Garden of the
University of the Carpathians (Poland), E6tvos
Lordand  Scientific  University = (Budapest,
Hungary), the M.M. Hryshko National Botanical
Garden of the National Academy of Sciences of
Ukraine (Kyiv), and the 0.V. Fomin Botanical
Garden of the Taras Shevchenko National
University (Kyiv). As a result, we began to work
on generative plant propagation. Plots of
monocotyledonous and dicotyledonous plants
(Fig. 1-2), spicy-aromatic and medicinal plants,
memorial trees donated by alumni were
established, as well as an arboretum, and a rock
garden designed. The number of plants
gradually increased in parallel with the gradual
expansion of the botanical garden.
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Fig. 2. Fragments of the collection plots (2023)

The Council of Botanical Gardens and
Dendroparks of Ukraine included the collection
garden in the RBSDU (2014).

In 2018, by the decision of the Academic

Council of the Ferenc Rakoczi II Trans-
carpathian Hungarian College of Higher
Education, the garden was renamed the

Botanical Garden and named after its founder,
Jézsef Szikura (Fig. 3).

Materials and methods of the study

The collections of the natural flora plants
established by Professor Jozsef Szikura in 2011
in the village of Velyki Berehy, located 8 km
northeast of the city of Berehove, Zakarpattya
region were studied.

The main criteria for assessing the plants
diversity in the botanical garden were the
following: the qualitative and quantitative
composition of the collections, their condition,
the results of plant propagation, the possibility
of repatriating them to natural ecosystems, the
effects of research work, and educational
activities. Systematic analysis of flora collec-
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tions was carried out based on proven
approaches (Kuzmishina & Kotsun, 2011).

A compositional and landscape analysis of
the territory of the botanic garden based on
developments for the M. M. Hryshka National
Botanical Garden of the National Academy of
Sciences of Ukraine (Zibnytska et al.,, 2013). The
plant compositions were analyzed, and the
species composition of the plots was studied.
The role of the botanical garden in preserving
the gene pool of flora was also assessed by the
qualitative and quantitative composition of the
long-lived seed bank. The results of the
cultivation and acclimatisation of species of the
world flora and the Carpathians have been
evaluated since 2012. The evaluation of the
results, cultivation and acclimatization of
species of the world flora and the Carpathians
has been carried out since 2012.

Research results

The current area of the garden is almost
four times larger than the original one. Figure 4
shows a modern plan of the Botanical Garden
and the location of the plant collections.
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Fig. 3. Botanical Garden named after its founder Jézsef Szikura
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Fig. 4. Territory plan and emblem of the botanical garden
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The collection is gradually growing and,
accordingly, the tasks are being detailed. Thus,
the main tasks of the Botanical Garden include:
* preservation and replenishment of collections
of the gene pool of living plants of local and
world flora in artificial conditions, with a focus
on rare and endangered species; * conducting
research on the study and protection of
biodiversity, introduction and acclimatisation,
reproduction and efficient use of plants;
* conducting educational and training work on
botany, ecology, nature conservation, breeding,
plant growing, ornamental gardening and
landscape architecture; *creation of a
computerised database on the plant collection
fund, rare plants of the region, their ecological

i

and biological features; * ensuring the operation
of the regional educational centre for dissemi-
nation of ecological and ethnographic know-
ledge, education and upbringing of the
population in the traditions of careful attitude to
nature and preservation of the cultural heritage
of the region.

The renovated central building of the
Botanical Garden officially received the emblem
and signboard «Szikura J6zsef Botanikus Kert»
and «BoTtaniunuii caz imeni Hoxeda Cikypu» in
a solemn atmosphere in the presence of the
institute’s management, many invited honoured
guests, colleagues and students (2021) (Fig. 5).

Fig. 5. The main building of the Botanical Garden

The building is designed and equipped
with the necessary modern technology to make
it convenient to hold both local and interna-
tional conferences. A spacious conference hall
with a permanent exhibition (life and work of
famous scientists Lajos Wagner, Antal Margittai,
Istvan Fodor, Jézsef Szikura) is provided for
events.

The office area is a place for meetings,
negotiations and scientific discussions. We
cooperate with more than twenty partner
institutions in Ukraine, Hungary, the Czech
Republic and Kazakhstan.

We have a laboratory with special
equipment for conducting state-of-the-art

40

research, including biotechnological experi-
ments with aseptic tissue culture and in vitro
plant propagation. Under the leadership of Dr.
Kohut E. over the past ten years, we have
participated in several international program-
mes, one of which is «Research on the impact of
climate change on snowdrops in the period
2015-2020» (Kezddlap, 2023) (Fig. 6-7). The
programme had a dual purpose: a scientific one,
which investigated climate change using plants
of the genus Galanthus L., and a study of green
spots on snowdrop petals to investigate the
genus' genetic diversity.
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Fig. 7. Experiments on seed germination

The educational goal of such programmes The Seed Bank stores a collection of seeds
is to improve the level of knowledge of of plants of the world flora under special
secondary school students and develop their conditions (Fig. 8).
long-term strategic thinking. At the same time, a
didactic module of inquiry-based learning (IBL)
was introduced.

Fig. 8. Long-term storage of seeds
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The creation of the Seed Bank was
initiated by Dr. Jézsef Szikura at the time of the
opening of the Botanical Garden. The taxonomic
analysis of the seed collection showed that
today there are 249 species belonging to
47 families. Among them there are rare and
endangered species, one relict species - Syringa
josikaea ].Jacq. Based on the results of the study,
an electronic catalogue (EC) of the Bank of Long-
Lived Seeds was created for the first time.

According to the results of the inventory
analysis, it was determined that the area of
0,82 ha contains plants of different natural flora,
the taxonomic composition of the collection of
which includes 89 families, 468 species,

149 varieties and cultivars. The most numerous
families are: Amaryllidaceae ].St.-Hil,, Iridaceae
Juss., Poaceae Barnhart, Caryophyllaceae ]Juss.,
Lamiaceae Martinov, Asteraceae Giseke,
Cupressaceae Gray.

The collection, for example, includes
60 taxa of Allium L. and 51 taxa of Iris L.
including 42 species of Allium and 30 species of
Iris. Of these, three Allium species (Allium
lineare L., A. obliquum L., A. ursinum L.) and two
Iris species (Iris graminea L., I sibirica L.)
(Fig. 9) are listed in the Red Data Book of
Ukraine (Didukh, 2009).

Allium Iineare L.

Allium obliquum L.

Allium ursinum L.
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Iris graminea L.

Itis sibirica L.

Fig. 9. Allium and Iris species listed in the Red Data Book of Ukraine

Iris missouriensis Nutt.

Iris prismatica Pursh.
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Allium altaicum Pall.
Fig. 10. Allium L. and Iris L. species from the IUCN Red List

The taxonomic composition and condition Today we have 22 species belonging to 4
of the coniferous plant collection was analysed families and 34 cultivars. The latest addition is
in detail. It is located in the Dendrological Cunninghamia lanceolata (Lamb.) Hook., which
Collection area (see the plan diagram in Fig. 4). appeared in our collection in 2022 (Fig. 11).
The Conifers collection was established in 2017.

Fig. 11. Cunninghamia lanceolata (Lamb.) Hook.
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In addition to its scientific activities, the
Botanical Garden successfully performs an
important function of environmental education,
especially for schoolchildren and students. We
attract visitors and keep their attention with
special themed programmes. For example, we
hold a Botanical Garden Day every spring. We
have prepared an interesting and informative
tour along the dendrological trail. A plant
labyrinth and an open interactive zone were
created.

A small Ethnographic Museum with
authentic local exhibits (in the aforementioned
old manor) and the active work of the «Tulipan
Tanoda» children’s school of arts and creativity
of the hungarian people play a significant role in
this. In general, this combination of diverse
scientific research and the support and
preservation of folk traditions, including those
related to plant motifs, is a unique experience
for a botanical institution.

Conclusions

According to the results of the inventory
analysis, it was determined that the area of 0,82
ha contains plants of different natural flora, the
taxonomic composition of the collection of

which includes 89 families, 468 species,
149 varieties and cultivars.
The most numerous families in the

collection are Amaryllidaceae, Iridaceae, Poaceae,
Caryophyllaceae, Lamiaceae, Asteraceae and
Cupressaceae. Three Allium species and two Iris
species are listed in the Red Book of Ukraine.
The collection includes plants listed in the [UCN
Red List (Allium - 5 species, Iris - 2 species) and
the relict Syringa josikaea ].Jacq.

The analysis of the composition of the
Seed Bank showed the following distribution
between taxa - 249 species belonging to
47 families.

In conclusion, the J6zsef Szikura Botanical
Garden effectively combines research work on
the study and protection of biodiversity,
introduction and acclimatisation, reproduction
and efficient use of plants, and functioning as an
educational regional centre for the dissemi-
nation of environmental and ethnographic
knowledge, education and upbringing of the
population in the traditions of caring for nature
and preserving the cultural heritage of the
region.
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COSMARIUM RETUSIFORME VAR. INCRASSATUM GUTWINSKI
1890 (ZYGNEMATOPHYCEAE, STREPTOPHYTA) -
NEW RECORD OF RARE DESMID IN UKRAINE
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IOpii Kapnenko, Osbra Mexepn, CBiTiiana KupieHko

COSMARIUM RETUSIFORME VAR. INCRASSATUM GUTWINSKI 1890
(ZYGNEMATOPHYCEAE, STREPTOPHYTA) -
HOBA 3HAXIZIKA PIIKICHUX JECMIZIEBUX B YKPATHI

DOI: 10.58407/bht.1.24.4

ABSTRACT

Purpose. Adding a new taxon of the genus Cosmarium to the desmids flora of Chernihiv Polesie.

Methodology. The landscape reserve of national significance «Zamglai» is one of the largest eutrophic swamps in
the Chernihiv Polesie, which is an important refugium of hydrophilic phytodiversity of the forest zone, a place of
concentration of a number of rare species of the boreal group and representatives of various biotic complexes. During
the field research of the Zamglai bog complex, algal samples were collected and fixed with 4 % formalin for further study
in laboratory conditions; pH and electrical conductivity of water were measured with a portable pH and conductivity
meter. Microscopic examination of the samples was carried out using a light microscope equipped with a camera for
taking microphotos. Identification manuals and monographs of the leading Ukrainian (Palamar-Mordvintseva, 1986,
2005) and European desmidiologists (Lenzenweger, 1999) were used for species identification. The iconotype provided
in the original description of the newly recorded taxon (Gutwinski, 1892) was used.

Scientific novelty. The second record in Ukrainian desmidioflora of a rare taxon from the genus Cosmarium is
documented. Previously it was discovered 134 years ago (Gutwinski 1890) in the Roztochchia-Opillja mountain region,
namely in the vicinity of Lemberg (former Kingdom of Galicia and Lodomeria, a part of the Austro-Hungarian Monarchy - now
Lviv, Ukraine). This taxon was found by the authors for the first time in the Ukrainian Polesie (Chernihiv Polesie).
Description, cell dimensions and microphotographs in three views are included in this publication.

Conclusions. The description and photographs of the three cell views of the taxon given in the article fill the gaps
in the illustrative material of the national reference publications (Palamar-Mordvintseva 1986: 167, fig. 37 item 16) and
create better conditions for identification and new records of this taxon in Ukraine. The distribution area of Cosmarium
retusiforme var. incrassatum Gutwinski 1890 has been expanded. The flora of desmids of the Ukrainian Polesie is enriched
with a new infraspecific taxon.

Key words: algae, Chernihiv Polesie, Desmidiaceae, landscape reserve «Zamglai», peat bogs, quarries

AHOTANIA

MeTa po6oTH. [lonoBHeHHs Quiopu AecMifieBux BogopocTeld YepHiriBcbkoro [losticcss HOBUM TaKCOHOM pony
Cosmarium.

MeToposoris. JlanjmadTHUN 3aKa3HUK 3arajJbHO/Iep>KaBHOTO 3HaUYeHHS «3aMrJlal» € 04HUM 3 Halbi/bIINX Ha
YepHuiriBcbkomy [losticci eBTpodHUX GOJIIT, IKUH € BaXKJIMBUM pedyriymoM rigpodinpHoro ¢iTopizHoOMaHiTTSA JicoBoi
30HU, MicueM KOHIeHTpauil psjy papUTeTHUX BUJIB GopeasibHOI Tpynud Ta NpeACcTaBHUKIB pi3HUX OGiOTUYHUX
KOMILJIEKCiB. B X0zl mpoBeJleHHs eKCIeJULiHHUX AOCJIiPKeEHb OO0JIOTHOTO KOMILIEKTY «3aMrIJiak» 6ysau Bimi6paHi
aJbroJioriyHi 3pasku. Bouu 6ysnu 3adikcosani 4 % ¢opmaniHOM [ NMOJAAbIIOrO AOCHiKEHHS B JIaG0paTOPHUX
yMoBax. pH Ta esieKTponpoBiAHICTP BOAM BU3HAYaIM MOPTATUBHUM INpHUJIafoM. MiKpocKomiyHe JOC/TiAKeHHS Mpo6
34iHCHIOBAJIOCH 3a [JOTNIOMOIOI0 CBITJIOBOTO MiKpockomy o6safgHaHoro ¢orokaMepowo Ajs1 MikpodoTodikcamii.
BusHauHukd Ta MoHorpadii npoBigHux ykpaiHncbkux ([lanmamap-MopgaBiHueBa, 1986, 2005) Ta €BpomneNlcbKUX
nAecMmigiosoriB (Lenzenweger, 1999) BUKOPHUCTOBYBAJIMCh [JI1 BU3HAYEHHS BUAiB. BUKOpHCTOBYBaIM iKOHOTHUII BUAY 3
nepsicHoro Horo ony6JikyBaHHs (Gutwinski, 1890, 1892).
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HaykoBa HoBM3Ha. /[pyra 3Haxijika B YKpaiHi piIKiCHOT0O TakCoHy poay Cosmarium, sKui 6yB ony6JliKoBaHUH
134 poky Tomy (Gutwiniski, 1890) aas Po3Toubko-Onisibcbkoi rop6oripHoi 06J1acTi, a caMe, 3HalleHUN B OKOJIUIISAX M.
Jlem6epr, (konuiHe KoposiBctBo laninii Ta Jlogomepii y ckiazai ABcTpo-Yropcbkoi MoHapxii - HUHI JIbBiB, YkpaiHa).
llelt TakcOH HaMU 3HaWleHUH Brieple A5 YkpaiHcbkoro [losices (Yepniriseeke Iosicest). PosmipHi xapakTepucTuky,
onuc Ta MikpodoTorpadii y Tppox NpoeKIifixX BK/IOYEeH] o Liei mybaikanii.

BucHoBKM. Onuc Ta ¢oTorpadii BUAY AONOBHIOOTH NPOTraJWHU B iMI0CTpaTUBHOMY MaTepiasi BITYU3HAHOTO
BU3HAYHMKA (He Ma€ BHU/IB KJIITUHU 3BepXy Ta 300Ky) i CTBOPIOIOTH Kpallli yMOBH [IJisl BU3HAYEHHSI TA MOBTOPHUX
3HAaxiIoK [JaHOro TakKcoHy B YkpaiHi. YTouHeHo apean C.retusiforme var. incrassatum Gutwinski, anbrog.siopa
JecMiZiieBux BojopocTel YkpaiHcbkoro [losiccs 36aradeHa HOBUM BHYTPiLIHbOBH/JOBUM TaKCOHOM.

Kmo4yoBi cinoBa: Desmidiaceae, BojopocTi, kKap'epu, JlaHAmaGTHUN 3aKa3HUK «3amrJjai», Topd’dHi 60/10Ta,

YepniriBcbke [losiccs

Introduction

Cosmarium retusiforme var. incrassatum
Gutwinski 1890 was introduced by outstanding
Polish phycologist Roman Gutwinski (1860-
1932) who was working on the algal flora of
Lemberg city environs (former Kingdom of
Galicia and Lodomeria within Austro-Hungarian
Monarchy - now Lviv, Ukraine) since 1884. In
order to maintain priority, he published
preliminary information about some new algae
species and varieties from the Lemberg area
(Gutwinski, 1890) containing only diagnoses
without illustrations of new species, varieties
and forms. The manuscript with detailed
descriptions and line drawings of the new taxa
«On the algae flora of the Lemberg neighbor-
hood» was submitted to the Physiographical

Commission of the Imperial and Royal Academy
of Sciences in Krakow and it was published in
1892. Thus C. retusiforme var. incrassatum
diagnosis was first published in 1890
(Gutwinski, 1890: 69) and the line drawing
appeared in 1892. Unfortunately, only one
semicell face view of this taxon was presented
by the author (Gutwinski, 1892: plate II, fig. 13).
This variety was discovered together with the
type variety in a small lake near Hotosko
(Ukrainian: T'osnocko, Polish: Hotosko). In the
end of 19th century it was a village in Lwow
Voivodeship, eastern Poland, before the Nazi
German and Soviet invasions of Poland in
September 1939. It is now a suburb of Lviv city,
Ukraine. This was the only published
occurrence of this taxon in Ukraine since 1890
until now (see original drawing in Figure 1).

Fig. 1. Cosmarium retusiforme vat. incrassatum original line drawing by R. Gutwinski (1892)

The original drawings with face (front),
apical (top) and lateral (side) views of
C. retusiforme var. incrassatum can be found in
the publication of Rupert Lenzenweger (1999).
The variability of this taxon was illustrated by
the author in face views of two cells
(Lenzenweger, 1999:175, pl. 52, fig. 9).

48

The distribution of this taxon in Europe is
limited to 4 countries: Austria (Lenzenweger,
1999), Germany (Stutz & Mattern (eds) & al,,
2018), Italy (Abdelahad & al, 2003), and
Ukraine (Gutwinski 1890, 1892; Petlovany &
Tsarenko, 2015; Barinova & al., 2019) according
to Algaebase searched on 16 March 2024 (Guiry
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& Guiry, 2024) and our additions. Apart of the
Europe this variety also known from
freshwaters of USA, Brazil, Turkey, Thailand,
Russian Federation, and New Zealand (Guiry &
Guiry, 2024).

The purpose of the study was adding a
new taxon of the genus Cosmarium to the
desmids flora of Chernihiv Polesie.

Materials and methods

Locality: Landscape reserve of national
significance «Zamglai» is the largest swamp at
various stages of development, located in
Chernihiv district of Chernihiv region, between
the villages of Ripki, Zamglai and Lovyn.

A channel nearby the disused peat cutting
fields within Zamglai bog complex is situated
approximately 5 km from urban village Ripky
(Chernihiv district, Chernihiv region, Ukraine,
51°48'15.8"N, 31°11'13.4"E) on the territory of
the landscape reserve «Zamglai».

The territories of the landscape reserve
«Zamglai» and adjacent to it is a part of the
restoration territory «Zamglai» (with an area of
19,633.0 hectares) of the regional eco-network
of the Chernihiv region. It is one of the largest
eutrophic bogs in the Chernihiv Polesie, and it is
a location of mesotrophic complexes in the
upper reaches of the Zamglai River. From the
point of view of scientific value, the research
area is an important refugium of hydrophilic
biodiversity of the forest zone, as well as a place
of concentration of a number of rare plant

A

Fig. 2. Photograph of the sampling site
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species of the boreal group and representatives
of various faunal complexes (Karpenko &
Pototska, 2019).

The territory of the wetlands is a system of
canals, marshy depressions and elevations of
different levels, occupied by different types of
vegetation (Fig.2).

Aquatic and coastal-aquatic vegetation is
specific, as it is practically absent in natural
water bodies, and these types of vegetation are
mainly associated with peat quarries,
reclamation channels and often represent
fragments of groups. Among aquatic commu-
nities, Elodea canadensis Michx, Spirodella
polyrrhiza (L.) Schleid most often forms, in
between them Potamogeton natans L., less often
Hottonia palustris L. and others were singularly
noted.

Dominants of coastal aquatic vegetation
occupy shallow areas of quarries and over-
grown reclamation channels; there are typical
hydrophilic Carex species (Carex elata All,
C. rostrata Huds., occasionally C. pseudocyperus
L.), among rare grasses - Alisma plantago-
aquatiaca L., Iris pseudacorus Schur, Rumex
hydrolapatum Huds., and in some places Bidens
cernua L. and Valeriana officinalis L. form
thickets.

The algal samples were collected in July
2018, at water temperature of 23.5 °C, pH 7.1-
7.3, conductivity 59-60 pS. Figure 2 shows the
sampling location.

-
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Ecological variables were measured with
EZODO 8200M pocket multimeter (EZODO,
Taiwan). Identification was done based on R.
Lenzenweger’s Desmidiaceenflora von
Osterreich (1999), and Palamar-Mordvintseva
(1986). Microphotographs were made with a
Canon EOS 1000D digital camera.

Description

The basal angles are raised and sides of
semicells rise almost perpendicularly, the upper

corners and the membrane at the apex are
thickened (see Figure 3), these are the main
differentiating features indicated in the original
description by R. Gutwinski (1890, 1892). This
taxon has a central chloroplast with one
pyrenoid. The size of our observed cells (1 cell
was measured) are very close to the dimensions
indicated by Gutwinski (1890:69) and
presented in Table 1.

Table 1

Dimensions of Cosmarium retusiforme var. incrassatum Gutwinski cells
as mesuared by different authors

. . Our cells from Gutwinski (1890), Lenzenweger
Dimensional features .
Zamglai, pm pm (1999), pm

Length 24.7 24 25-29
Breadth 18.8 19 20-25
Thickness 12.7 13-14
Isthmus 7.4 7 7-9
Length / breadth ratio 1.3

We observed variance within our studied
cells (8 cells were observed). The variability of
C. retusiforme var. incrassatum appeared in
in different

varying cell dimensions and

intensity of the cell wall thickening. The general
outline of the cells does not indicate significant
variability.

Fig. 3. Morphology of Cosmarium retusiforme var. incrassatum Gutwinski cells.
Microphotographs of the front, apical and lateral view of the cells found in Zamglai bog.
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Conclusions

Our publication is the second documenta-
tion of C. retusiforme var. incrassatum in Ukraine
in over 130 years of its study. The area of this
taxon distribution now includes Ukrainian
Polesie (northern part of Ukraine).

We provided pictures of front, lateral and
apical views of the Ukrainian material that had
only one semicell present in the first publication
(Gutwinski, 1892). Detailed description of the
cell and its variability, illustrations of front,
apical and lateral views of C. retusiforme var.

incrassatum creates a basis for its clear
identification and further floristic records.
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AHOTAIIA

Meta po6oTu. [IpoaHanidyBaTu ¢iTOLleHO3W HALiOHA/JBHOTO IPHUPOJHOrO MHApPKy «BIKXHULBKUN» A5
3’sicyBaHHS €KOTOMOJIOTIYHUX XapaKTePUCTHUK, 3LIMCHUTH CTPYKTYPHUI aHaJli3 Ta NOPiBHAIBHY CHHOITOIHAUKALIAHY
OLHKY.

MeTooJi0ris moci/mkeHb 6a3yBasiaci Ha KaMepaJbHUX Ta MOJbOBUX AOCJi[KEHHSX, MaTepiaau 3i6paHo i3
BUKOPHUCTAHHAM re060TaHIYHUX MeTO/iB. TaKCOHOMIUHY CTPYKTYpy aHas/li3yBaJU 3a poJUWHAMH, KJIacaMH, Bifainamu
3rifHO 3 cucTeMaTUYHUMHU KiaacudikanisMu. CUHTAKCOHM ifjeHTUGIKYBaJlM, BUKOPHUCTOBYIOYM YKpaiHCbKUU
reob60TaHiYHUN calT. AHAJIi3 €KOJIOTIYHOI CTPYKTYPHU B 3/iMCHIOBAJIU i3 3aCTOCYBAaHHAM €KOJIOTYHUX LIKaJI.

HaykoBa HOBHM3Ha. BucBiT/iieHO pe3ysibTaTh BHUBYEHHS (G10po-PiTOIEHOTHYHOI Pi3HOMAHITHOCTI ypoOuMIL
HalLlioHaJIbHOTO MPUPOJSHOTO NapKy BIkHUIIbKUN. 3jiiCHEHO KOMIJIEKCHE J0C/ipKeHHs diopoHaceieHHs. Po3kpuTo
OCHOBHI acnekTH QiTOpi3HOMaHITTS, 3BepTalOUU yBary Ha TaKCOHOMIYHUH, eKOJIOTIUHUN Ta reorpadiyHuUl acleKTH.
BcTaHOB/IEHO 0COGIMBOCTI GJIOPUCTUYHOTO CKJIAZAY 3aJIeXKHO Bif TifpoTomny, TpodpoTony Ta XapaKTEPUCTUK I'PYHTY,
BUSIBJIEHO T'0JIOBHI YMHHUKU GioTomniB Picea i Abies (Abies and Picea woodland) (G3.1), uo [03BOJIsIE 3pPO3yMiTH
B3a€EMO3B’I3KH MK POCJIMHAMH Ta OCEJIMIIEM i CIPUsI€ 6i/bII TIMO60KOMY PO3YMiHHIO QYHKI[IOHYBAaHHS €KOCUCTEMH.

BucHoBKM. Jlocii/P)KeHO BHJOBe, TAaKCOHOMiIUHE Ta €KOJIOTiYHe pi3HOMAaHITTSl POCJMH HaliOHAaJbHOIO
INPUPOAHOTO NMapKy «BrkHUIBKUI». [Ioka3aHo, 1110 OCHOBY (JIOPUCTUYHOIO CKJAaZy 3a BiJlHOLIEHHAM [0 Ti[pOTOMNy
YTBOPIOIOTb POCJAMHU CBIXKHX Ta BOJIOTMX JIYYHUX €KOTONIB 3 NOBHMUM NPOMOYYBAaHHAM i THM4YacOBHMM HaJMipHUM
3B0JIOKEHHSIM KOPeHeBMICHOTO0 Lapy I'PYHTY ONlaZlaMi Ta TaJIMMHU BOJAMHU. 3a BilHOLIEHHAM /10 TPOPOTONY BUABJIEHO
nepeBa)KaHHS POCIMH CJa60-KHUCJIUX IPYHTIB, 32 BiIHOIIEHHSM [0 BMICTy a30Ty y IPyHTi - remiHiTpodisiB, a 3a
abesneyeHicTo IPYHTIB cosisiMu — ceMieBTpodiB. Ha ocHOBI aHasi3y HilIOBUX MOJIIB i HIlIOBUX NMPOCTOPiB BUSBJEHI
roJIOBHI JIIMITYI04i YUHHUKU: AJS KJIMaTONy — TePMiYHUN peXUM i BoJIOTiCTh KJaiMaTy; g efadoTony — BOAHUH i
COJIbOBUM PEXKUMHU I'PYHTIB.

KirouoBi cioBa: ¢iTopisHOMaHITTS, HILIOBI 10151, GJIOPUCTUIHUN CKJIAJ, 6i0TOMIB, HalliOHAJILHUM TPUPOJAHUN
napkK «BKHUAIBKUI»

ABSTRACT

Purpose of the work. To analyze the phytocenoses of the Vyzhnytsky National Nature Park in order to the
ecotopological characteristics, to carry out a structural analysis and a comparative synphytoindication assessment.

Methodology research was based office and field research, the materials were collected using geobotanical
methods. The taxonomic structure was analyzed by families, classes, divisions and phyla according to systematic
classifications. The syntaxa were identified using the Plant Communities Identifier and the Ukrainian Geobotanical
Website. The analysis of the ecological and biomorphic structure was carried out according to generally accepted
methods.

Scientific novelty. A comprehensive study of the plant composition of the tracts of the Vyzhnytsky National
Nature Park of a representative ecosystem was carried out. The main aspects of biodiversity are revealed, paying
attention to the taxonomic, ecological and geographical aspects. The features of the floristic composition depending on
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the hydrotope, trophotop and soil characteristics are established, the main factors that limit the distribution of plants in
this ecosystem are identified. This approach allows for an understanding of the relationships between plants and the
environment and contributes to a deeper understanding of ecosystem functioning.

Conclusions. The species, taxonomic and ecological diversity of plants of the Vyzhnytsky National Nature Park as
a reference and representative ecosystem is studied. It’s shown that the basis of the floristic composition in relation to
the hydrotope is formed by plants of fresh and moist meadow ecotopes with complete soaking and temporary excessive
moistening of the root layer of the soil by precipitation and melt water. In relation to trophotop, the predominance of
plants of mildly acidic soils was revealed, in relation to the nitrogen content in the soil - heminitrophils, and in terms of
the supply of soils with salts - semieutrophs. Based on the analysis of niche fields and niche spaces, the main. The limiting
factors were: for climatope - the thermal regime and humidity of the climate; for edaphotope - the water and salt regimes

of soils.

Key words: phytodiversity, niche fields, floristic composition of biotopes, Vyzhnytsky National Nature Park

ITocranoBKa MpoGAEMU

Y KOHTEeKCTiI 3pocCTar4ol poJii eKoJoro-
€KOHOMIYHOT0 MeHe/J>KMEeHTy BUHHMKAa€e Npoo6-
JieMa 30epeXeHHs, BiJHOBJIEHHS Ta palLliOHaJb-
HOTO BHUKOPUCTAHHA [MPUPOJHO-3aMOBIJHUX
TepuTopi i 06’extiB (Palinchak et al., 2017).
36epexxeHHs1 6iopi3HOMaHITTS mepeabavyae
36epekeHHs1 MPUPOJHOTO CepefloBUILA JJs
6sara JIOACHKOTO cychisibcTBa. HeraTuBHi
YMHHUKH, TaKi K 3MiHa KJIiMaTy, 3a0py/AHEHHS
Ta iHIIi, BIVIMBAIOTb Ha MOMYyJsLil 6araTbox
BU/IiB, OCOOJIMBO PiAKICHUX YW 3HUKAKWOYMX, i
NOTPe6YIOTh PETEJbHOTO KOHTPOJIIO Ta YIpaB-
JiHHA. /Jloc/aigKeHHA POCJMHHOIO IOKPHUBY
BykoBHHM BeJiocs aBCTPINCbKUMH, pYMYHCbKUMH,
NOJbCbKUMMU | YyKpalHCbKMMHM OOTaHiKaMH,
BKJIIOYAlOYU TepuTOpito, 1wo 3apa3 € Hamjio-
Ha/IbHUM NIPUPOJHUM NIaPKOM «BHXKHULIbKUN».
[HdopmMarnito npo ¢pyiopy Ta 3HaXiIKU OKPEMUX
BU/IIB y LIbOMY perioHi MOXKHa 3HaWTH y paLdax
®.lepb6ixa, K.-A.Knanma, A.Ilpokoniany-
lpokonosuya, H.Iayocbkoro Ta X.3amaJso-
BUYa, I.B. ApreMuyk, P.O. bepesiBcbka, 3.H. ['opo-
xoBa Ta T.I. CosmogkoBa, C.M.Ctoliko Ta
3.C. 3aenp, T.JI. AHZpieHKO Ta IHIUUX ABTOPIB
(Onishchenko and Andrienko, 2012). Y pisnuii
yac B pi3HUX y0OJliKaLisiX Ha/laBaJslack iHGopMallis
IpO POCJIMHHUK CBIT MNapKy, BKJIOYaK4U
pigkicHi Bugy, Bigmideni LI YopHeem Ta
iHmuMu. Pobora II.M.YcTuMeHKa 3 KapTolo
POCJMHHOCTI  HAlliOHAJILHOTO  MPUPOHOTO
napky (HIII) «BwXHULUBKUN» € BaXKJIUBUM
JIOTIOBHEHHSM, IKE MO>X€ BUKOPUCTOBYBATUCH
JJ11 MOHITOPUHTY 3MiH Y pOCJIMHHOMY ITIOKPUBI.

Martepiaau Ta METOAM AOCAIAPKEHHSA

®DaxTOJIOr{YHOI0 OCHOBOIO  CJYTyBaIU
MaTepiasuM 3i6paHi mig 4Yac gocaigKeHb
reo6oTtaHiuHux anasiziB (Yakubenko et. al,
2018; Lukash et al., 2023). CuHTaKCOHM ifeHTH-
bikyBa/M, BUKOPUCTOBYIOUM BHU3HAYHHUK pOC-
JIMHHUX yrpynoBaHb (Matuszkiewicz, 2019) ta
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YkpaiHcbkui reo6otaHiyHuil cait (Ukrainian
geobotanical website, n.d.). HasBu cuHTakcoHiB
coro3iB 1 BMIIe HaBedeHi 3a Mucina et al
(2016). Ha3Bu TakcoHiB HaBeJeHi 3a JaHUMU
International Plant Names Index
(https://ipni.org/) Ta World Flora Online (WFO,
2023). Onuc ¢itouenosiB HIII «BukHUIBKUI»
NpOBOJU/IN 3a AaHUMHU HayKoBLiB (Chorney et
al., 2005; Sytschak, 2015). Co3o0/10Ti4yHY OIL[iHKY
3/iMCHIOBaJIM Ha MicTaBi aHani3y rep6apiro HIIII
«BxHuLbKUI» Ta repbapito YepHiBelbKoOro
HallioHaJbHOTO yHiBepcuTeTy iM. 0. ®enbko-
BUYa, [JAaHUX, HasABHUX B JiTepaTypHUX
JoKkepesiaXx 1 BJIACHUX IOJIbOBUX JOC/I/KEHD.
ExkoJsioriyHy ouLiHKy BUZIB 3AiHCHIOBaJM i3
3acToCcyBaHHSM ekoJsioriyHux mkasn (Didukh,
2012). ExosioTiuHy MJIaCTUYHICTL BHUAIB [0
eKoJIoTiYHUX GaKTOpiB 3AiMCHIOBAIM 3aCTOCO-
Byroyu Metouky Kykosoi JI.A. Bugu posnozi-
Jisiiu 3a ppanismu 3a rpagarnieto: CB - 0,01-0,33;
['CB - 0,34-0,44; MB - 0,45-0,55; T'EB - 0,56-0,66;
EB-0,67-1,00

PesyapTaTh Ta iX OOrOBOpEeHHA

HIIIl «BwXHULIbKUH» 3HAXOJUTbCS B
HU3bKOTIpHIN yacTuHi Kapnar, oxonire s1aHza-
madTH HU3BKOTIpHOI 30HUM BYKOBUHCBKOTO
cektopa Ckub6oBux Kapnart 3 MimlaHumu Ta
XBOWMHUMM JIiCAMHU i AIJITHKAaMU BTOPUHHHUX JIYK.
TepuTopis posgineHa mixk 6aceiiHamu Yepe-
mowy Ta Cipery. CxigHa, cipeTcbKa 4acTHHaA
XapaKTepU3yETbCS  MEHILIOKW  pesbeHOM0
BUPA3HICTIO, IIUPOKUMH [OJMHAMH, MEHIIO
KiJIBKICTIO reo/IoriYHUX BiJiCJIOHEHD i 6i/IbIIOIO
KaMm'siHucTicTio. KnimMat € nomipHO KOHTH-
HeHTaJIbHUM 3 BOJIOTHUM JIITOM i M'SIKOIO 3UMOIO.
3MMOI0 Ha MiBHIYHUX CXUJIaX 3a3BUYaM JIEXKUTh
CTIMKUW CHITOBHM MOKPHWB, a HA MiBJAEHHUX —
MeHlle CHiry. BminMB mneprneHAUKYJISAPHUX
ripcbKo-0JIMHHUX BITPIiB 36i/blLIY€E KiJbKICTh
onaAiB i 3arajibHi 30ypeHHs aTMocdepu.
[pyHTOBMI MOKPUB pPiSHOMaHITHWM, 10
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00yMOBJIEHO TeoMOpPdOJIOTIYHUMU Ta KJjiMa-
TUYHHUMM 0COOJIMBOCTAMU TepuTopii. KinbKicTb
onmafiB Bucoka (Big 800 go 1200-1600 mm),
BOJIOTA Yy I'PyHTax 30epiraeTbcs Ha HOpMaJb-
HoMy piBHI. [lomupeHi pi3Hi TUIIU I'PYHTIB, TaKi
sIK 6ypi ripcbKo-J1iCOBI, I6pHOBO-O6YpO-3€MHI Ta
1300008

3a reo60TaHiYHUM pallOHYBaHHAM YKpaiHU
(Institute of Geography.., n.d.) TepuTopis
3HAaX04UTbCA B Mapmapocbko-HopHOTipChKO-
CBupoBenbkoMy OKpy3i CxiZlHOKapnaTCbKOI
NiANPOBIHLIT KapnaTcbko-AnbnikcbKoi
ripcbkoi npoBiHLil. ®0pUCTUYHE 6AraTCTBO
JaHAwadTiB NapKy  3yMOBJIEHe Horo
po3TalllyBaHHSAM Ha MeXi JBOX re000TaHIYHUX
paloHiB. TyT HaMO6LIbLI MOIMPEHI TEMHO-
XBOWHI JliCH HEMOpaJIbHOTO THIy, O0COBGJIMBO
yrpynoBaHHs ¢opmanii aauni 6in0i (Abieta
albae). Yucrti saiuueBi AepeBOCTaHU 3yCTpiya-
I0TbCA PpiAKo. bBuibuiicTh TepUTOpil NapKy
BKpUTa AJULEBO-0YKOBUMHM Ta  OYKOBO-
AJIMLEBUMU JicaMH, iHOAI 3 AOMIIIKAaMM iHIIUX
BUJIB. B cHnpuATIUBUX [Jd POCTYy YyMOBax
aninsa  opMye JepeBOCTaHM 3 JOMILIKOHO
cynyTHix BufiB (Fagus sylvatica, Acer
platanoides, A. pseudoplatanus, Carpinus betulus
Ta iH.) He3HayHa (Chorney et al, 2005),
npejcraBjeHi acouianismu: Abietum (albae)
oxalidosum (acetosellae); A. majanthemosum
(bifolii); A. mercurialidosum (perennis); A. galiosum
(odorati). Y cknaji TpaBOCTOW MNPUCYTHI
HeMopaJsibHi, MOHTAHHI Ta 60peaJibHi BUIH.

Jlyuni yrpynoBanHs B HIIIT «BroxHULBbKH»
X04a ¥ He BeJIMKI 3a IIJIOILelo, NpoTe MalwThb
PI3HOMAHITHICTB y LleHO3aX. BOHU BUHUK/IHA Ha
Micli BUpyOaHHX JICiB Ta BHUKOPHUCTAHHSA
3eMeJib JJd  CiHOKOCiB Ta mnacoBuly. Tyr
CIIOCTepIraeTbCcad ACKpaBUM TpPaBOCTIM Ta
pisHOMaHITTS BUAIB. Bosiorun kiaimat Kapnat 3
HEeXXapKUM JIITOM Ta M'SIKOI0 3UMOI0 CIpHUSE
LIBUJKOMY 3a/1yKE€HHIO MiCJAJICOBUX AIJIAHOK.
[lif 1y4YHOIO POCJMHHICTIO OypO3eMHI I'PYHTH,
TpaHCcPOpMYyIOTbC B  JIepPHOBO-OYpO3eMHi
yepe3 JepHOBUH npolec. Haib6inbin nounpeHi
yrpynoBaHHs ¢opmalliil KOCTpULi 4YepBOHOI
(Festuceta rubrae) Ta MITAULi  TOHKOI
(Agrostideta tenuis), siki GopMyOTbCca Ha MicIi
CBXUX 1 BoJsiorux TumiB Jjicy. Haib6inbuie
BU/IOBE Pi3HOMAHITTS BJIAaCTUBE AJis YrpyIo-
BaHb, IPUYPOYEHHUX /10 KAPOOHATHUX I'PYHTIB 3
HeUTpasbHOI ab0 c1aboJyKHOI peaKLi€lo.

Exosnozo-indukamopHi  xapakmepucmuku
ypouuw HIIl «BuxcHuybkuliy. Ha TepuTopii
ypounnia CTiKOK pOCTYTb POCJUHU KJacy
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Asplenietea trichomanis, ¢opMmyroun yrpymno-
BaHHS Ha CKeJigX Ta BHUCTyNax CUJiKaTHUX
KaM sHux 6pus ropu Ctixok. lli yrpynoBaHHA
NpUypoYeHi [0 MiBHIYHO-CXiJHUX CXWUJIIB TOPU
Ha BucoTi 784 MeTpu HaJ piBHeM Mopsd |
3yCTpiYarThCAd y JIICOBHUX LieHO3ax. Y CKJani
LIMX YTPYIIOBaHb PUCYTHI J1iCOBi BUY, TaKi 9K
Oxalis acetosella L., Galium odoratum (L.) Scop.,
Carex digitata L., Salvia glutinosa L., Galeobdolon
luteum (L.) L., Mycelis muralis (L) E. Mey Ta iH.
Ha mniBHIYHO-3aXifHUX CXWJaX CHOCTepira-
I0ThCA yrpynoBaHHs Brachypodium pinnatum-
Trifolium pannonicum (MIPOEKTHUBHE MOKPUTTS
80-100 %), ne mominye Brachypodium pinnatum.
[lepmuni niggapyc cKaafarwThb 3J1aKH, a APYTUd
Ta TPeTiu — pi3HOTpaB’sl. YTpynoBaHHS MiCTSAThb
JliarHOCTHYHI  BuAM  miacorwo3dy  Polygalo-
Cynosurenion: Trollius europaeus L., Hypericum
maculatum Cratz, Trifolium pannonicum Gacq,
Carlina acaulis L., Carex pallescens L., Astrantia
major L. Gymnadenia conopsea (L.) R. Br,
Trifolium montanum L., Traunsteinera globosa
(L.) Rchb., Polygala vulgaris L. llpucyTHicTb Ta
JlOCTaTHA UIJIBHICTb Y POCJIUHHOMY IOKPUBI
LleHO3iB y3JicHUX BUJIB kJjaacy Trifolio-
Geranietea (Trifolium alpestre L. Betonica
officinalis (L.) Trevis, Cruciata glabra (L.) Opiz,
Filipendula  vulgaris Moench, Pimpinella
saxifraga L., Veronica chamaedrys L., Galium
verum L., Campanula persicifolia L., Primula
elatior (L.) Hill, Fragaria vesca L., Viola elatior
Fr., Melampyrum nemorosum L.) 3acBiguye, 10
yrpyNnoOBaHHA MNpPUYpPOYeHi [0 NicaAAJIiCOBUX
JUJISHOK 3-MiJi OYKOBUX i S/MIIEBO-OYKOBUX
JIiciB. Y ckyafii yrpynoBaHb BUSIBJIEHO PiJKiCHI
BUaH: Galanthus nivalis L., Colchicum autumnale
L., Lilium martagon L., Cephalanthera longifolia
(L.) Fritsch.,, Gymnadenia conopsea (L.) R.Br.,
Listera ovata (L.) R.Br., Platanthera bifolia (L.)
Rich., Traunsteinera globosa (L.) Rchb., Ta Buany,
SKi 1O0TpebyTh 0OXOPOHU Scorzonera humilis L.
i Crepis praemorsa L.

Ha tepuTopii ypouuniia CTe6HUK yrpymno-
BaHHfl  NpPUOEPEKHO-BOAHOI  POCIUHHOCTI
kjaacy Phragmiti-Magnocaricetea pocTyTb y
nepe3BOJIOXKEHUX CybCcTpaTax c/1abonpoOTOYHUX
HerJIMO0KUX KaHaBax Ta B3/[0BX MOTOKiB. Taki
yrpynoBaHHA npe/iCTaBJieHi acoljialji€ero
Typhetum latifoliae, BUsiBJieHO Ha MiZIKOBOAA|
o3epa 6ing 6a3u Bignouunky HIII, B ypouuni
CTebHUK. 3arajbHe TMPOEKTUBHE MOKPUTTS
ctaHoBUTb 100 %, a NpoeKTHUBHe MNOKPUTTHA
nominanTa Typha latifolia L. cknagae 70-80 %.
Y yux yrpynoBaHHSIX TaKOX MO>KHa 3HAUTH
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Lycopus europaeus L., Mentha longifolia (L.)
Huds., peurta BUAiB TpanasoTbCsA MOOJUHOKO.
YrpynoBaHHS HaJIeXKUTh [j0 cO03y Phragmition
communis nopsafAky Phragmitetalia xnacy
Phragmiti-Magnocaricetea Klika in Klika et
Novak 1941.

Ha Teputopii HIIIl «BuwXHULBKAN»
yrpynoBaHHs kjaacy Molinio-Arrhenatheretea,
sKi GOpPMYIOTBhCS Ha MicClli 3BeeHHUX JIICiB Mif
JIiE0 aHTPONOreHHOT0 BIJIUBY (1LOopiyHE CiHO-
KOCiHHS, IOMIpHUN BUMNAc Xy 00H), npeJcTaB-
JieHi fBoMma coro3amu: Calthion i Cynosurion.
YrpynoBaHH# coro3y Calthion nomupeHi, aje He
3aMMalTh BeJUKUX 1101, Aconiania Scirpetum
sylvatici 3 nepeBaxkxaHHAM Scirpus sylvatica L.
(70-80 %), 3 1pOEKTUBHUM NOKPUTTAM 10 5 %
y 1ueHosi poctyTb Juncus effusus L. Juncus
inflexus L., Mentha longifolia (L.) Huds., Myosotis
palustris L., Polygonum hydropiper L., Ranunculus
acris L., Ranunculus repens L. lla acouiauis
IpUypoYeHa 0 3HMKEHUX 00BOJHEHUX Miclib
ypouuia CTeOHUK i Ma€ 3arajibHe POEKTUBHE
nokputta 100 %. omo acouiauii Cirsietum
rivularis, sika pocTe Ha BOJIOTUX JIyKaX B 10JIMHI
p. CTebHUK, foMiHye Cirsium rivulare (Jacq.) All.
(60 %), cy6pominanTOM € Lysimachia vulgaris L.
(10 %). IlpoexkTHBHe TOKPUTTA [0 5%
XapaKTepHO JiJIs TaKUX BUJAIB Ak Deschampsia
caespitosa (L.) Beauv., Myosotis palustris L.,
Mentha longifolia (L.) Huds., Ranunculus acris L.,
Lathyrus pratensis L., Betonica officinalis (L.)
Trevis, pemita BU/JIB Tpanjse€Tbc NOOLHUHO-
KMMHM OCOOMHAaMM. 3arajibHe NPOEKTUBHE
noKpuTTa cTaHoBUTb 100 %. Buspieno 45
BU/IiB, BKJIIOYAlOYM PiAKicHI, 3aHeceHi [0
YepBoHOoi KHUTHM YKpaiHu (2009) Buzais:
Colchicum autumnale L., Dactylorhiza majalis
(Rchb.) P.F.Hunt & Summerth, Gladiolus
imbricatus L. Ha Bosiorux Micuisix y 10/1MHi piuyku
CTeOGHUK BUSABJEHO YrpynoBaHHS 3 IlepeBa-
*kaHHAM y Eriophorum polystachyon Honck. ¥
ckagi neHosy 41 Buj. [IpoeKkTUBHE NOKPUTTA
80 %. YrpynoBaHHA XapaKTepU3Y€ETbCA BUAAMHU
nopsiaky  Molinietalia  caeruleae,  TakoX
NPUCYTHI BUAM Kuacy Scheuchzerio-Caricetea
fuscae. PinkicHi Buau, 3aHeceHi 0 YepBoHOI
KHUTHU Ykpainu (2009) - Colchicum autumnale
L., Dactylorhiza majalis (Rchb.) P.F.Hunt &
Summerth, Epipactis palustris (L.) Crantz,
Gymnadenia conopsea (L.) R.Br.

@opuCTUYHUN aHasi3 gJiopu ypouulia
CraBenb BHUSIBUB YIrpPyNOBaHHA  acoujiawii
Epilobio-Juncetum effusi Oberd. 1957, 3Haxons-
4YHCh Ha 3HWXKEHO-PIBHUHHUX JIYYHUX JiJITHKAX
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B3JI0BXK Joporu 1mno Tpaci Dbeperomer -
BuxHunsa (CnaBenbke Ji-Bo, KB. 18). [lominye
Juncus  effusus L. [IpOEKTHMBHe MNOKPHUTTS
ctaHoBUTb 80 %. KinbKicTb BUAIB y 1eH03i - 35.
diToLleHO3 XapaKTepU3YEThbCS OJOKOM BH/IB
nopsaaky  Molinietalia  caeruleae,  TakoX
NpUCYTHI BUAU nopsAAKy Arrhenetheretalia.
[IpUCyTHICTb CTIMKHUX O BUTONITYBAaHHA BU/IB
kjsacy Polygono arenastri-Poétea annuae Rivas-
Martinez et al. 1991 (Bellis perennis L., Daucus
carota L., Argentina  anserine (L.) Rydb,
Taraxacum officinale F. Web. Ex Wigg.), cnocTte-
pira€eTbcs B LeHO3i, @ TAKOX aIBEHTUBHUU BU/|
Sisyrinchium montanum Creene, 1[0 CBilYUTb
PO AHTPONOreHHi BIJIMBU. Y CMepeKOBUX
Jicax (3iMKHeHicTb KpoH 0,6-0,9) nmepeBakae
Picea abies L., Bucotow 23-25 M, AgiameTpom
30-40 (mo 50 cm). Y migpocTi pocte Abies alba
Mill, Sorbus aucuparia L., Carpinus betulus L. ¥
yarapHUKoBoMy spyci (3iMKHeHicTb 0,4-0,7)
foMminye Rubus hirtus Waldst.&Kit, Tpanis-
€Tbca Rubus idaeus L., Sambucus nigra L. Y
TpaB’ssHOMy  spyci BusBJieHo Vaccinium
myrtillus L., Luzula luzuloides (Lam) Dandy &
Wilmott, Mycelis muralis (L) E. Mey, Dryopteris
carthusiana (Vill.) H.P.Fuchs, Oxalis acetosella L.,
Hieracium sylvularum Jord ex Boreau. PocivHu
BiiHeceHo o0 acomiauii  Abieti-Piceetum
montanum (Chorney et al., 2005).

Y nicoBomy macuBi (CiaBelbKe Ji-BO, KB.
18) sanuHoBuUi sic 3 Quercus rubra L. foMiHy-
BaHHSAM y JpyroMy sipyci aepeBoctany lleHo3u
3 OJJHOSIPYCHUM OJIHOBiKOBUM JIEPEBOCTAHOM 3
Quercus rubra L. npuypoueHi 10 cepe/HbOI Yac-
TUHU CXWJIy 3axi/iHOl ekcrio3uil (h = 653 M H.p.M).
YarapHukoBuMl spyc npexcraBjaeHUil Rubus
hirtus Waldst.&Kit, Sambucus nigra L., Corylus
avellana L., TpaB'sHUH sIpyc - TUIOBHUMH
BUJIaMU OykoBuX JiiciB (Galium odoratum (L.)
Scop., Dentaria glandulosa 0.Schwarz, Dentaria
bulbifera (L.) Crantz, Dryopteris filix-mas (L.)
Schott, Mercurialis perennis L. Galeobdolon
luteum (L.) L., Actaea spicata L.) 3 poMimkoro
auugodibHUX  BUJIB, XapaKTepHUX AJIs
TEMHOXBOWHUX JiiciB (Oxalis acetosella L.,
Majanthemum bifolium (L.) F.W.Schmidt).

CuHgimoindukayiiina oyinka ypouuw HIIII
«BuocHuybKuli». HauioHasibHi MpUpoiHi napKu
BUCTYNAIOTh penpe3eHTaTUBHUMU eTaJlOHAMH
6iopisHoMaHiTTA. AHani3 ¢itouenosis HIIII
«BM>KHULIbKUH» [TOKa3aB Pi3HOMaHITHICTb BU/IIB,
[0 HaJeXaThb A0 Ppi3HUX KJaciB i Bigfgijiis.
HannomupeHimyMyU € pocavHU 3  Bigginy
Magnoliophyta 3 0co6J1MBUM TNPiOPUTETOM
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Liliopsida Ta Magnoliopsida. Haluacriie
3ycTpivaroThbcsd poavHu Poaceae Ta Asteraceae.
BapTo BiZI3HAYUTH, 10 BUAOBE PI3SHOMAHITTH
3a/IeXKUTh BiJ, KJIIMaTHYHUX, eAadivyHUX,
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€KOJIOTIYHUX Ta ICTOpUYHUX YMOB. Haiib6inb-
IIMM BUJJOBUM 6araTCTBOM XapaKTepU3YIOTbCA
ypouuiia CTixkok Ta CTeOGHUK, HAMMEHLIUM -
Cyxu# (puc. 1).

0

Crixxox Cyxnit

e By Pin Ponuna

Bmxkenka

CreOHUK Cnasenp

[opsimox ====Kmnac === Binmin

Puc. 1. TakcoHomiuna crpykrypa diroreHosis ypouwniry HITIT « BroxkHUIIBKIH»

®0pUCTUYHUNA aHa/i3 BUSBUB Ppi3HO-
MaHITHICTh Yy KIJIBKOCTI Ta CKJaAl pPOAUH
(puc. 2): ypouume Cyxuii Mae 14 popuH,
Oi/bIIICTD 3 AKUX MpeJCTaBJIeHi Julle OJHUM
BU/IOM, JIMIlE B TYT BUSBJIEHO IpeJCTAaBHUKIB
poauHu Lythraceae; Ypouuuie «BuxeHka»
BiZIpi3HSAETHCS OI/IBIIOIO KiJIbKICTIO pOAUH - 28,
ki HasmiyyroTh 99 BuAiB. Halbinbll yuciaeHHi
poaunu Poaceae (13) Ta Asteraceae (11);
Ypouuiie CTeOHUMK Ma€ HaWOIbLly 4YuCeJb-
HicTb poauH - 51. HalluucaeHHimi Asteraceae
Ta Poaceae (no 16 BuJiB KoXHa). Jluiie B
JAaHOMy YpOYMILi HAasABHI NpeACTaBHUKU POJAUH
Araliaceae, Cactaceae, Dipsacaceae, Ericaceae,
Sparganiaceae Ta Thymelaeaceae. Y cy4dacHii
dJsopucTUli 3HayHA yBara NpPUAIIAETbCA
JecATbOM IPOBIAHUM pOJUHAM, AKi € OCHOBOIO
cnekTpy poauH (Lavrov etal, 2021). B ypouunmi
CTiXKOK nepiuicTs cepejy HUX HaJleXUTb Poaceae

B Campanulaceae @ Caprifoliaceae

(20 Bupgie; 11 %), ska € TUIOBOW JJs
6inbmwocti ¢uopu TlosapkTuku i YkKpaiHu
(Protopopova et al., 2010). Ipyre Micue nocigae
poauHa Asteraceae (19 Bugi; 11 %), wmo
CBilUUTBL Mpo TpaHchopMalio TpaB'THOTO
sapycy. TpeTio MNo3uliil0o 3alMalTb POAUHU
Rosaceae, Ranunculaceae, Fabaceae, Lamiaceae,
Apiaceae (9-12 BupaiB), a Takox Caryophyl-
laceae, Scrophulariaceae, Rubiaceae, Cyperaceae
(7 BuniB), Orchidaceae (6 BuziB), Ta Campa-
nulaceae (4 Buau). [H1I poagUHU NpeAcTaBJIEH]
Jidille OJHUM BHUJOM. Jlulle B 1[bOMY ypOUMIIi
BUSIBJIEHO TMpeJICTaBHUKIB poAuH Amaryl-
lidaceae, Aspleniaceae, Solanaceae Ta Tiliaceae.
Y necaTKy  NpOBIJHHUX  POAWH  YBIMLLIU
Ranunculaceae ta Cyperaceae, iKi cBif4aTh npo
HaJIeXHicTh A0 6opeanbHux ¢Jop (Shelyah-
Sosonko et.al,, 2002).

O Aceraceae B Apiaceae O Asteraceae O Adoxaceae B Amaryllidaceae
O Araliaceae B Aridtolochiaceae O Aspleniaceae B Aspidiaceae [ Athiriaceae
O Balsaminaceae O Betulaceae B Boraginaceae B Brassicaceae @ Butomus

O Caryophyllaceae O Cactaceae 0O Cnagraceae

O Corilaceae O Cyperaceae O Dipsacaceae O Euphorbiaceae B Equisetaceae
@ Ericaceae O Fabaceae O Fagaceae O Gentianaceae @ Juncaceae

W Hypericaceae @ Hypolepidaceae M Iridaceae @ Lamiaceae M Linaceae

M Liliales B Lythraceae @ Onagraceae B Orchidaceae B Oxalidaceae
M Peganaceae O Pinaceae B Poligonaceae @ Polygalaceae B Poaceae

O Polipodiaceae @ Plantaginaceae @ Primulaceae B Ranunculales B Rosaceae

B Rubiaceae [ Salicaceae B Sparganiaceae B Scrophulariaceae O Solanaceae
[ Tiliaceae B Thymelacaceae & Violaceae O Urticaceae

Puc. 2. Cnexrp poans HITIT «Broxaunpkuiin: [ToznayeHHa Bia 1ieHTpY:
ypounma Cyxmii, Biokenka, Cre6nnk, Cridkok, CaaBenn
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B ypouuwii CiaBenb 3HanieHo 22 pOAUHU
pociuH. Haib6inpln yvcieHHUMU € Asteraceae
(7 BuniB), Poaceae Ta Cyperaceae (6 BUAiB),
Lamiaceae, Rosaceae (3 Buau). Cyperaceae
npeJcTaBJleHa OJHUM pOJOM, ajie UicTbMa
BUJlaMHy, Ranunculales - ojHUM pojoM, JBOMa
BUJlaMHU, Rubiaceae - fBoMa posiaMu Ta ciMmoma
BU/JIaMU, Juncacede — ABOMA poJlaMU Ta II'ITbMa
BUJlaMHy, Betulaceae, Campanulaceae - pBoMa
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ypounie CreGHUK

poJiaMu Ta TpboMa BujamMu Violaceae - ofHUM
poJioM Ta TpbOMa BHJAMHM, pelliTa POJAUH
npejcTaB/jeHi OJHMM BHJIOM, peliTa POJUH
npejcTaBjeHa IO OJAHOMY BHUJAY. Ypouwulie
Cyxuii npeacraByeHo 14 poauHamu (puc. 3):
Poaceae (7 BupiB), Asteraceae, Fabaceae Ta
Lamiaceae npepcTtaBsieHi JBOMa BHUAAMY,
peliTa - OJHUM BH/IOM.
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Puc. 3. TakcoHomiuHa cTpyKTypa iTOLIEHO3Y

KoHueniisgs ekomopd-6iomopd, po3po6b-
JieHa AkiMmoBuM (1948) i Beabrapgom (1950),
6a3yeTbCsl HA MeTOJO0JIOTil eKOJIOTIYHUX
MaTpHUlb, Ka J03BOJIIE aHa/li3yBaTHU Pi3HO-
MaHITTS, CTPYKTYpY Ta CTIUKICTh yTPyNOBaHb
(Zhukov, 2010, 2015). Teopis ekoJioriuHoi
Hillli 3a6e3nedyye OCHOBY /Jisl 3aCTOCYBaHHS
6ioiHAuKanii A8 OLIHKM cepefoBUlIA Ha
OCHOBI  BUJOBOTO CKJaJLy yrpyloBaHb
(Wagner et al., 2007; Szymura et al., 2014).
diToiHAMKALiMHI IKaJIXd BUKOPUCTOBYIOTHCS
AK peJIeBaHTHI IJIIOCTPYyO4Yi Mapkepu nAjd
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BuBYeHHs ¢uiopu (Otypkova, 2009; Morozova,
2012) Ta OI[iHKKM €eKOJIOTIYHUX pPU3HUKIB
(Zhukov, 2015). B.B.JlaBpoB Ta iH. (2021)
BB@XalOTh, L0 cepeAHi 3HayeHHd OiTo-
IHAUKaLiMHUX HIKaJl MOXYTb oyTH
po6aCTHUMM NOKa3HUKAMHU 32 YMOB HEINOB-
HOTH CIUCKY BHUJIB Y POCIMHHOMY YyIpyIo-
BaHHI. lle MOACHIOETBCA TUM, 1110 BOHU TICHO
NOoB'AI3aHi 3 OCHOBHHMMM CTPYKTYPHHUMH
XapaKTepUCTUKaMH YIrpyloBaHHA, 30KpeMa 3
JIOMiHaHTHOIO CTpPyKTypot. PiToiHAMKaLiHHI
IIKaJIX BijoOpakaloTh Pi3HOMAHITTS B3aEMO-
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3B'A3KIB MDK pOCAMHAaMM Ta YUHHUKaMHU
cepeZlOBUILA, IO BIJIMBAIOTb HA CTPYKTypy
yrpynoBaHHs. lle Hazae ocCHOByY A/ OLIHKMU
€KOJIOTIYHMX YMOB Ha OCHOBI iHTerpyBaHHS
ayTeKOJIOTIYHUX  OCOOGJIMBOCTEH  aHasi3y
BJIACTUBOCTEHN POCJIAH.
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AHaniz BHJIB 3a BIiJHOILIEHHAM [0
BOJHOIO pEeXHUMy [OKasaB, L0 OCHOBY
GJIOPUCTUYHOTO CKJIAJly 32 BiIHOIIEHHSM [0
rigzporony yTBopOWTbH Me3opimu (puc.4),
yacTka cybmeszogpimis - 8-15 %, zizpogpimis -
6-15 %.
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Puc. 4. Cnekrtp exororiunux rpyu ¢gironenosis HITIT
«BU>KHULIBKUI» 32 BIAHOIIIEHHSAM

A0 Tpodororry Ta eAadOTOIy
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[IpepactaBHUKU cy6Kkcepogimis BiACYTHI B
ypouuiiax CyaBelb Ta BukeHka, kcepogimu
BUABJIeHI B ypouuiiax CTDKOK Ta BueHka.
[IpeacTaBHUKM TaKOl YHiKaJIbHOI €KOJIOTIYHOI
rpynu Jjs  JaHoi TepuTopii nezidpogimu
BUSIBJIEH] JivIlIe B ypouulli CTEOHUK.

BigMidyeHO mepeBakaHHS CBDKHX Ta BOJIO-
I'MX JIyYHUX €KOTOIIiB 3 IOBHUM IIPOMOYYyBaHHAM
Ta THUMYACOBUM HAJMIPHUM 3BOJIOXKEHHAM
KOpPEHEeBMICHOro LIapy IPYHTY OmNajaMH Ta
TaauMu BogaMUu (Wnp =100-180 mm). ['emi-
2idpokoHmpacmogobu nepeBaxarTh Y CIEKTPI
€KOJIOTIYHUX TIpyn 3a BiJHOLIEHHAM [0
3MIHHOCTI 3BOJIOKeHHA. B ypouniax CiaBenpb
Ta BukeHka BifcyTHi 2inepzidpokoHmpa-
cmogobu. B ypouumii CTeOHUK BHUABJIEHO

B3 cyomikporepmu B cyomesorepmu @ rericrorepmn B mesorepmn B Mikpotemn
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eKkoTomiB. KUC/IIOTHUM peXuM 3a/leXUuThb BiJ
XapaKTepUCTUK IPYHTY, 30KpeMma Big pH Ta
XiMIYHOTO CKJIaZy T[pPYHTY, I[PYHTOTBIPHUX
nopig 1 TUny pocauvHHOCTI. [lepeBaxaroTb
pocavHu cnabo-kucaux rpyHrtiB (pH 5,5-6.5),
cy6ayudoinu, npeACcTaBHUKU 6a3uisie BUsIB-
JieHi sauiie B ypouuuli CTeOGHUK. 3arajbHUU
COJIbOBUM DPEXUM € BaXKJHWBOK XapaKTepHUC-
THUKOIO I'PYHTIB, OCKIJIbKH BIIJIMBA€E Ha NPOLLECU
IPYHTOYTBOpPEHHA 1 BHU3HA4ya€ ajanTallito
pociauH (raniiiHicte). [emiHimpoginu BUsBJIEH]
B ypouuuiax CiaBeup Ta CTixOK, cy6z/iKo-
mpogu BUsABJeHI Jjuiie B ypouulyi CTixoK

(puc. 5).
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Puc. 5. CnekTp €KOAOTiYHUX IPyII pOCAHH (piTOIEHO3iB
HIIIT « Buoxaunskuii» *

B niziomy y cnekTpi eKoJIOTIYHUX I'pyIl 3a
BiJHOLIEHHAM [0 y3arajJbHEHOI0 COJIbOBOTO
peXXuMy I'PYHTY IepeBaXalTb cemieeampogu,
cemionizcompogu Ta eempogu, 110 CBIJYUTH PO
JIOCTaTHIO 3abe3leyeHiCTb I'PYHTIB COJISIMHU.
A30T € BaX/JIMBHUM e€JIeMEHTOM TI'pYHTY,
BH3HA4ya€ poOJAIYICTb, JIIMITYE NOLIMPEHHHA
BUAIB. Y TI'pyHTI BiH 3HaxOAUTbCA 4YacTo Yy

60

HeJOCTYIHUX [JUId pOCAMH ¢Qopmax, Anad
IHAMKaLl BUKOPUCTOBYIOTH MiHepaJsbHi
dbopmu azoTy. 3a BiAHOUIEHHSIM [0 BMICTY
a3oTy y I'PYHTI BHUABJIEHO, L0 [IePeBAXKA0Y0I0
rpynow € zemiHimpogiau. B ypounwi Cyxuii
BiMiueHa o/lHaKOBa KiJIbKICTb 2eMIHIMpogiia
Ta cybaHimpo@inis i BifcyTHi eyHimpoginu.



Biota. Human. Technology. 2024. No 1

Electronic edition

B nowwupeHi BuUAIB KJaiMaT BiAirpae
BaXJIMBY pOJib. lle KOMIJIEKCHUHA YHUHHUK,
npoaHaizoBaHO  QITOIHAUKALIMHI  LIKaJIU:
apudHicms/2ymioHicms (oMbpopexxuM, Om),
KOHMuUHeHma/bHicms (KoHTpacTopexuM, Kn),
cysopicmbs 3um (Kpiopexxum, Cr) Ta padiayitiHuii
6asaHc (TepMmopexxuMm, Tm). AHasi3 cnekTpiB
eKoJioriyHux rpyn ¢iToueHo3iB 3a BifHO-
IIeHHAM [0 Vy3araJjbHEHOI0 TEepPMOpeKUMY
NI0Ka3aB HasBHICTb NpeJCTaBHUKIB I'TH
eKoJIOTIYHUX rpyI. [Ipy oMy nepeBaXkaro4oro
TPYNoO0 € CcyO6MIKpomepmu, HACTYIIHUMHU Y
PEUTHHTY  PO3MICTUJIUCA  Ccybme3omepMmu.
Bypounmi Cyxun  BiacyTHI  me3omepmu.
Mikpomepmie BUsiBJIeHO B ypouuiax CTeOHUK
Ta CnaBenb. Ha reorpadiyHe mnomupeHHs
TUNOJIOTIYHUX BiAMiH BIJINBAE KOHTHHEH-
TaJbHICTb KJiMaTy. /[lyid piBHUHHOI 4YaCTHUHHU
YKpalHu 3HaYeHHS KOHTMHEHTaJIbHOCTI HapoC-
TalTh 3 MIBHIYHOTO 3aX04y Ta 3aX04y Ha CXif i
niBgeHHU cxig. Ha pgociigxkeHin TepuTopii
NPUCYTHI 2eMIKOHMUHEHMa/u, KOHMUHeHMaJu,
ceMiokeaHicmu, oOKeaHicmu, Ccyb6oKeaHicmu,
cy6apudogimu, cy6koHMuHeHmasu, cy6Kpio-
mepmu. [lepeBakarodi rpynu cemiokeaHicmu ta
2eMIKOHMUHeHMaau, cybokeaHicmu BiJICyTHi B
ypOUMILL BuxeHKa, KOHmMuHemanu Ta
cy6kpiomepmu TPUCYTHI Jivlle B ypOYHUILi
Ctixkok, okeaHicmu - B ypouulli CTeOGHUK,
cy6apudogpimu - B ypouuuiax Ctixkok Ta Cyxui.

AHaniz  ditoueHosiB  ypouuny HHII
«BWXXHULIbKKMM» 32 BiJHOLIEHHSAM [0 MOpPO3-
HOCTI 3MM II0Ka3aB HAABHICTb NpPEACTAaBHUKIB
ceMd ekKoJsioriyHux rpymn. IlepeBaxkar4oro
rpymnoro BUSIBUJIUCS cybkpiogpimu 3a
BUKJIDUEeHHAM ypouuuia Cyxui, TyT BOHU Oy/11
BiAcyTHi (goMiHyBanu cybmikpogpimu). B
ypouuili CiaBenb He BUSBJIEHO akpiogimis,
cybmepmogimu BHWSIBJIEHI JIUIIE B ypOYMILi
CtebHUK, cybapudodimu - nuile B ypoOYHUILi
Cyxui. OZHUM 3 HAUBAXJIMBILIUX €KOJOTTYHUX
YUHHUKIB, SKUH BiloOpakae apUAHICTb-
ryMiAHIiCTb KiaiMaTy, € oM6popexxuM (Om). Liei

YUHHUK IHTEerpye BIJIMB ONAJiB TA TEPMIYHUX
pecypciB Teputopii. Pe3ysabTaTu cuHbiTO-
iHAYMKaLil TyMiZHOCTI KJiMaTy CBiA4aThb MOpO
HafiBHICTb B  [JOCJHI[PKEHHUX  YpPOUYHUILAX
IIpeJICTaBHUKIB 1IECTH €KOJIOTIYHUX TIpyIL
[lepeBakatouMMu rpynamu € cy6omopodimu ta
cybapudogimu, me300mbpogimu BiACYyTHI B
ypourwii Cyxui, HaW4WCJeHHIilla rpyna
Me30adupogimie BUsiBJieHa B ypouulli Cyxuid.

BucaoBku

Jloc/igpKeHO TaKCOHOMIYHE Ta €KOJIOTiYHe
PI3HOMAHITTA YpPOUYUIL, POCJHWH HAL[iIOHAJBHOTO
NPUPOAHOTO MNapKy «BwxHULbKUK». Dyopa
CYAVHHUX POCJUH JOC/I/PKEHUX YPOUMLL Hapa-
xoBy€e 484 BuaH, 10 HasexaTb 40 132 pogis,
59 poauH, 40 nopsakiB, 5 kiaciB Ta 5 Bigaisis.
[lepeBakaloyM B CUCTEMATHYHIN CTPYKTypi
bsopu € Biggin Magnoliophyta, 3 HUX Ha
Liliopsida npunagae 35,1 %, Magnoliopsida -
64,9 %. Y poauHHOMY CIeKTpi mNeplicTb
3aiiMaioTb Poaceae Ta Asteraceae. 293 Buau
(60,5%) - mnpexacraBHUKU ponau Poaceae,
Asteraceae, Apiaceae, Cyperaceae, Ranunculales,
Rosacea, Lamiaceae, Rubiaceae, Scrophu-
lariaceae, Caryophyllaceae.

[lokazaHo, 10 OCHOBY (JIOPUCTUYHOIO
CKJQZy 3a BIJHOLIEHHAM [0 Trigporony
YyTBOPHOIOTb POCAMHU CBDKUX Ta BOJIOTHX
JIyYHUX €KOTOIIiB 3 IOBHMM IPOMOYYBaHHAM Ta
THUMYaCOBUM Ha/IMipHUM 3BOJIOXKEHHSAM
KOpPEeHeBMiCHOro I1apy [pyHTy omajaMd Ta
TaJUMU BOJAaMH. 3a BIiJHOUIEHHIM [0
TpodoToNy BHUABJEHO MepeBaXKAHHS POCIHH
c/1ab0-KUCAUX T'PYHTIB, 3a BiJJHOIIEHHSM [0
BMICTY a30Ty y IpyHTi - remiHitTpodinis, 3a
3abe3Me4eHicTIo I'PYHTIB COJIIMU -
cemieBTpo¢iB. Ha ocHOBi aHasizy HiumioBux
MO0JIiB i HIIIOBUX MPOCTOPiIB BUABJIEHI I'0OJIOBHI
JIIMITYIO4l YMHHUKU KJIMATONy — TepMIiYHUU
pexxuMm 1 BoJsioricTh kiiMmaty, epadoronmy -
BOJIHUU | COJIBOBUM PEKUMU I'PYHTIB.
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®JIOPUCTUYHI TA LEHOTHUYHI OCOBJ/JIMBOCTI PETIOHAJIbBHUX
JIAHAIMA®THMUX ITAPKIB IIOJIICBKOI YACTUHM YKPATHU
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FLORISTIC AND COENOTIC FEATURES OF REGIONAL LANDSCAPE PARKS
OF THE POLESIE OF UKRAINE
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AHOTAIIA

OpHiero i3 HallakTyasbHILIUX NpPo6JieM ChbOrOJeHHSI € HeOoOXiJAHICTb 36epeXeHHs Ta OXOPOHHU CepelOBHILY
icHyBaHHs, 6ioJioriyHOrO i JlaHAAdTHOTO Pi3HOMAHITTH, i B mepiry 4epry ¢iTOpi3HOMaHITTS Ta LIEeHOKOMILJIEKCIB.
Exocuctemu Ykpaincbkoro [losiccss XxapakTepu3yloTbCsl 3HAYHUM OiOpi3HOMAaHITTSAM Ta € BiAHOCHO 36epeXeHUMHU i
yHikaapHuMHU aas CxigHol €Bpomu. TyT 30cepemxeHa 6arata ¢uiopa Ta ¢ayHa 3 KOMIJIEKCOM OOpeasbHUX i
LeHTPa/JIbHOEBPONENCbKUX BU/IB.

MeTa pAoOCHifA)KeHHs InoJdAraja y XapaKTepUCTHULi CydyacHOro CTaHy, QJOPUCTUYHUX 1 LIEHOTHYHHX
0COGJIMBOCTEN, PO3KPUTTI OKPEMHX JIAHAMAPTHUX XapaKTEPUCTUK perioHaJbHUX JaHAAPTHUX MapKiB MOJIiCHKO]
YaCTUHU YKpaiHHU.

MeTogoJorid. [lnis BUKOHAaHHA JOC/i/PKeHHS BUKOPUCTOBYBAJIMCA 3araJlbHONPUHMHATI METOAU Ta MeTOAUKHU
(MapIpyTHHUH, reo60TAaHIYHUX OMNHUCIB KJIOYOBUX TEPUTOpIiH), AKi [JO3BOJMJIM HAaBeCTH Cy4yacHi XapaKTepHCTHUKH
TepuTopiit PJIIl mosicbkoi 4acTUHU YKpaiHH, 30KpeMa iX QJOPUCTUYHHUX | LIEHOTUUYHUX O0COBJMBOCTEMN. 3JiliCHEHO
y3araJbHeHHsI aBTOPCbKHUX JAHUX 110710 pifKicHoro ¢iTopisHoMaHiTTs PJIII TepuTopii gocaimpkenb. Ha3Bu TakcoHiB
CYZAMHHHUX POCJIMH HAaBOJAATHCA Ha OCHOBI Cy4aCHUX IMiJAX0/IiB HOMEHKJ/ATypH Ta 3rifHo AaHuX HanioHasbHOI Mepexi
inpopmauii 3 6iopizHomaniTTa (UkrBIN).

HaykoBa HoBu3HaA. Ha mifcTaBi mpoBeseHHX BJIaCHUX (JIOPOXOPOJIOTIYHUX [AOCHIPKEHb, ONpPALlOBaHHS
repbapHoi koJiekuii HarjioHanbHoro yHiBepcuteTy «YepHiriBcbkuit kosieriym» imeni T.I. llleBueHKa Ta aHasily
JIiTepaTypHUX [Kepes y3arajJbHeHO GJIOPUCTHUYHI Ta LeHOTHUYHI ocobsmBocTi Teputopii PJIII mosicbkkoi yacTuHU
Ykpainu.

BucHOBKM. Y Mexax mnoJiicbkoi yactTuHu Ykpainu ctBopeno 5 PJII (Illpun’satb-Croxiz (1995 pik cTBopeHHs),
Hapcnyyancbkuit (2000), Mixpiunncekuit (2002), AniBuuna (2014) ta [tamuuuid pai (2017), ki BUCTYNalOTh
BAOXKJIMBUMU eJleMeHTaM{ MPUPOAHO-3aNOBiAHOI Mepexi A/ 36epekeHHs OiopisHOMaHITTA Ta JaHAwadTIiB Ha
perioHasbHOMY piBHI. BoHM MawTbh 3aranbHy miaomy 118260,45 ra, mo craHoBuTh 1,62 % Big 3araspHOI muoImi
TepuTopil Ykpaincekoro [losiccs Ta 3a6e3ne4yl0Th OXOPOHOI MPUPOJHO-TEPUTOPiaibHi KOMIJIEKCH 3 BiZIMOBiJHOO
bJIOPUCTHYHOIO Ta IIEHOTUYHOIO CTPYKTYPOIO Ta PsAOM PiKICHUX BUJIB CyJJMHHUX POCJHMH i yrpynoBaHb 3 3esieHOoi
KHUTU YKpaiHu. CJijl HaroJIoCUTH, 110 SIKICHO BOHM OXOILUIIOIOTH He BCi ¢isuko-reorpadiyHi obsacti YkpaiHcbkoro
[Mosticcs1, ane i KinbKiCHI MOKa3HUKH, 30KpeMa 36ijiblieHHs 1ol icHyto4yux PJIII Morsau 6 OXONHUTH OXOPOHOIO
TepUTOpia/sbHO GibLIY KIMBKICTh pifiKicCHUX BUZiB GiTOPi3HOMAHITTS Ta yrpynoBaHb, SKi € penpe3eHTaTUBHUMH JIJIsI
noJicbKOro perioHy, 36iJbIMIMBIIY BiZJCOTOK HOT0 3alOBiJHOCTI.

Kniwo4yoBi ciaoBa: Ykpainceke Ilosiccs, mpuposHo-3anoBigHuil ¢oHA, perioHanbHi JaHAmadTHI MapKwy,
¢biTopi3HOMAHITTSH, pOCIMHHI yTPYNOBaHHS, PiIKiCHI BUAY CYJTUHHUX POCJIUH

ABSTRACT

One of the most pressing problems of today is the need to preserve and protect habitats, biological and landscape
diversity, and first of all, phytodiversity and cenocomplexes. The ecosystems of Ukrainian Polesie are characterized by
significant biodiversity and are relatively preserved and unique for Eastern Europe. Rich flora and fauna with a complex
of boreal and Central European species are concentrated here.
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The purpose of the study was to characterize the current state, floristic and coenotic features, to reveal individual
landscape characteristics of regional landscape parks of the Polesie part of Ukraine.

Methodology. To carry out the study, generally accepted methods and techniques (route, geobotanical
descriptions of key territories) were used, which made it possible to provide modern characteristics of the territories of
the RLP of the Polesie part of Ukraine, in particular their floristic and coenotic features. A generalization of the author's
data on the rare phytodiversity of the RLP of the study area is carried out. The names of taxa of vascular plants are given
on the basis of modern approaches of nomenclature and according to the data of the National Network Biodiversity
Information (UkrBIN).

Scientific novelty. On the basis of our own floral and horological studies, the processing of the herbarium
collection of the T.H. Shevchenko National University «Chernihiv Colehium» and the analysis of literary sources, the
floristic and coenotic features of the territories of the RLP of the Polesie part of Ukraine are summarized.

Conclusions. Within the boundaries of the Polish part of Ukraine, 5 RLPs were created (Prypyat-Stokhid
(established in 1995), Nadsluchanskyi (2000), Mizhrychynskyi (2002), Yalivshchyna (2014) and Ptashynyy ray (2017),
which are important elements of the nature reserve network for preservation of biodiversity and landscapes at the
regional level. They have a total area of 118,260.45 hectares, which is 1.62% of the total area of the territory of Ukrainian
Polesie, and provide protection for natural-territorial complexes with an appropriate floristic and coenotic structure and
a number of rare species of vascular plants and groups from the Green Book of Ukraine. It should be emphasized that
qualitatively they do not cover all physical and geographical areas of Ukrainian Polesie, but also quantitative indicators,
in particular, increasing the area of existing protected areas could cover a territorially larger number of rare species of
phytodiversity and groups that are representative of the Polesie region, increasing the percentage of its conservation.

Key words: Polesie of Ukraine, nature reserve fund, regional landscape parks, phytodiversity, plant communities,
rare species of vascular plants

06'eKTOM J0OCIiIPKEHb BUCTYNMU/IAa Mepexa
_ o perioHa/sibHUX JaHAmWadTHUX napkiB (PJIIT)

Cy4acHuH €Tall  pO3BUTKY 3alOBIAHOI MOJIICbKOI YaCTUHHU YKpaiHU Ta 0COOJIMBOCTI ixX
cnpaBu B YKpaiHi MATBEP/UKYE 3HATHUU ¢diTopisHomaHniTTa. PJIII BifHeceHi 10 kaTeropii
IpOrpecy BIPOBa/KEHHI HOﬂlfl)YHKHlOHaﬂfJHOl NpUPOAHO-3aMoBiAHOTO POHAY YKpaiHU BiamO-
IapajurMu B OXOPOHI IIPpUPOAH, AKA 3aMIHsIE Bi/IHO /10 3aKOHO/1aBCTBa YKpaiHH, 30KpeMa /10
ifle;0 MOHOKOMIIOHEHTHOI OXOpOHH, 10 OyJia crateit 23-24 3akony «IIpo NpPHPOAHO-
XapakTepHol A 70-x pokiB XX CTOJITTA. 3anoBigHUN PoHA YKpaiHu». l|i mapku mMamTh
Takox BiI3HAYa€THCA aKTyaJli3alli€lo yBaru o CTaTyC TNPHUPOJOOXOPOHHUX Ta peKpealiiHux
30epexeHHs 6iosoriyHOr0 1 JIAHAWAPTHOIO  oG'ekriB  MiceBOro abo  perioHaJIbHOro
pi3HOMaHITTA Ta QopMyBaHHs HaliOHaJbHOI 3HayeHHd (On the Nature...,, 2024).

ITocranoBKa IpoOAEMU

eKoJioriyHol Mepexi. OZHi€E0 3 OCHOBHHUX PHUC Ha TepuTopii Ykpainu ¢yHKuioHye 95
Cy4acHOro 1mepiofly PpO3BHUTKY HPHPOJHO- perioHa/bHUX JIaHAIAPTHUX NAPKIiB, a y Mexax
3amOBiAHOI CHpaBH € 30iMbLIEHHS] YaCTKH Ykpaincbkoro [losices - 5, siki 6y1u cTBOpeHi y
nosliQyHKIiOHA/NBHUX ~3aNOBIAHUX 00 'EKTIB, nepiof 90-x pokiB XX cTosTTA-nepIii gekaai
30KpeMa perioHa/IbHUX JIAHAUAQTHHUX MAPKIB y XXI cronittsa («Ilpun’atb-Ctoxig» (1995 pik
CTPYKTYpPi IPUPOAHO-3aMOBIAHOTO GOHAY. ctBopeHHs), «HagcayuyaHncekuit» — (2000),

Hajinommupenimoo  kaTeropieio  moi- «MixpiunHcbkui» (2002), «AniBmuna» (2014)

¢YH_KH10H3H5H“XU 3aNOBIJHUX TepUTOpiH y Ta «[lTamumuui pai» (2017). 3arasbHa mioina
KpalHax €Bp01‘IeI/ICbKOI‘O COI03y JIaHL[H.Ia(l)THl X l'IapKiB CKJIaJia€ 118260’45 ra, 1o

[IapKy, AK1 [JOIOBHIOIOTH MeEpEexXy Halllo- craHoBUTb 1,62 % Big 3arasbHoi 1muiomi
HaJlbHUX mapkiB. JlaHamadrTHi napku € TepUTOpil  AOCJ]iIKeHHs Ta OXOIJIIOE
BaXKJINBUM €JIEMEHTOM €KOJIOTIYHOTO 3aXHUCTY NPUPOJHO-TEPUTOPia/ibHI  KOMILIEKCH,  sIKi
perioHy, Cnpusilo4u 36epeKeHHI0 MPUPOJHUX penpe3eHTyOTb JIiCOBi, Jiy4Hi, GOJIOTHI Ta
I[IHHOCTEX Ta papuTEeTHOro GiOpi3HOMaHITTA IPH6EPEKHO-BOHI €KOCHCTEMH.

(Europe’s Nature..., 2021). ¥ kpainax €Bponu

[ 3MEHIIEHHs JIIOACHKOrO BIUIMBY Ha Marepiasu Ta MmeToAR

HaliOHaJIbHI MapKy Ta 3a/0BOJIEHHS OTPe6 y JlJ11 BUKOHAHHSA AOCJiIXKEHHSI BUKOPUC-
pekpearlii MiclieBOro HaceJieHHsI CTBOPHOKThHCA TOBYBQJIUCA 3araJbHONPUMHATI MeTOAU Ta
Mepexi MicueBux mnapkiB (Blasi, 2017), saki MeTOAWMKU  (MapLIpyTHUM, reobOTaHIYHUX
BUKOHYIOTb PI3HOMAHITHI NPUPOLOOXOPOHHI, ONHUCIB KJIIDYOBUX TEPUTOPI), Ki J03BOJIUIU
pekpeaniiiHi Ta ocBiTHI QyHKLii, IX HA3UBAIOTh HaBeCTU Cy4acCHi XapaKTEepUCTUKU TepUTOPIU
perioHaJbHUMH, NPUPOJHUMHU a60 JaHAmaAdT- PJIII mosicbKol 4acTUHU YKpaiHH, 30KpeMa ix
HUMU. GJIOPpUCTUYHUX | LIEHOTUYHUX OCOOJIMBOCTEH,
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PiAKICHUX BUZIB CyJUHHUX POCJWH. 3iICHEHO
y3arajJibHeHHsI aBTOPCbKUX JAaHUX I10J0
piakicHoro ¢itopizHoMaHiTTs PJIII TepuTopii
JOCJIPKeHb, 30KpeMa 3a nepiog 2017-2024 pp.
(Kolomiychuk & Onyshchenko, 2018; Karpenko,
2023) mig 4Yac TOpoBeJleHHS  IOJIbOBUX
JochaipkeHb napkiB JliBob6epexkHoro Ilosiccs,
cACTeMaTu3alii JaHuX Ipo pPi3HOMaHITTH
napkiB [IpaBo6epexcksa (Mykytin, 2017). HazBu
TaKCOHIB CYJUHHUX POCJUH HABOJATLCA Ha
OCHOBI Cy4YaCHHUX MiJXOJIiB HOMEHKJ/JATypHU Ta
3TiIHO JaHUuX HanionanbHOiI Mepexi
iHpopmMmanii 3 6GiopisHomaHiTTa (UkrBIN)
(Plantae, 2022).

PesyapTaTn TAa OOTOBOpEHHA

Ykpainceke Ilosicca - 1e o6JiacTh, siKa
BXOAUTb A0 ckiaazny I[losicbkol HU30BHHM Ta
po3TalloBaHa B MeXax YKpaiHu, 3alMarnydu
oy moHaj 73 Thc. KM2. PisHOMaHIiTHICTb
¢is3uko-reorpadiyHUX YMOB, 0CO6JIMBO MO3aiy-
HICTb pesibedy Ta 3HA4YHA MPOTSKHICTb CMyTrU
[Tonicca Bim 3axoay Ha cxig (Didukh, 2008),
CTAaHOBUTbL OCHOBY [/ 3HA4YHOI Pi3HOMaHIT-
HOCTI POCJIMHHOTO [IOKPUBY periony
Jocaipkedb.  JlanamadTu i€l TepuTopil
XapaKTepHU3ylTbCd IepeBaXXHO PIBHUHHOIO
CTPYKTYypow pesbedy, 3HAYHUM NOUIMPEHHAM
BiZIKJIaZiiB BOJIHO-JIbOJJOBUKOBOI'O IOXO/XKEHHS,
a TaKOXX BEJIMKOIO KiJIbKicTIO 60JiiT. BigHicTb
I'PYHTIB, Ki yTBOPUJMCA Ha IiCKax, pa3oM i3
3a00JI0YEHICTI0O CHpUSAIA 30epeXeHHI TYT

OPUPOAHOI  POCJMHHOCTI, fKa  OXOIIIOE
6J1M3bKO JBOX TPeTHH TepuTOpii (y TaHAeMi 3
JIyKaMH).

B wizomy mosicbka 4YacThHa YKpaiHU
BiZlirpa€e BaX/IMBY pOJib K OZHA 3 CIOJYYHUX
Teputopiid ([loslicbkMM IMMUPOTHUM €KOoJIO-
riYHUM KopuAop) AJis1 36epexkeHHsT 6iopi3Ho-
MaHiTTH, JaHAmadTiB Ta Mirpanid TBapuH i
pocauH (Andrienko, 2006), a ToMy Mepexi
MPUPO/IHO-3aNOBIIHUX TEPUTOPIM, 30KpeMa i
perioHa/IbHUX JaHAWAPTHUX NAPKIB, COpHUSE
30epexxeHHI0 QITOPi3HOMAHITTA, YrpynoBaHb
Ta NPUPOJIHUX €KOCUCTEM, AKI BU3HAYAKOTh iX

0CO6GJIMBOCTi, fKi HaBeJeHO HHWX4Ye, TMpU
XapaKTepHUCTULI OKpeMUX NTapKiB.

PJIII «IIpun’amb-Cmoxio»

PerioHanpHuil  naHAmWadTHUN  MapK
«[Tpun'arb-CToxig» (mowa 21600 ra)
3HAaXOAUTbCA y 3apiYHEHCbKOMY paMoHi

PiBHeHcbkoOi o6JiacTi (Didukh, 2008). 3rigHo
reo60TaHi4YHOr0 pailoHyBaHHs, TepuTopis PJIII
BXOJUTb [0 BepxHbONPUI'ATCHKOTO OKpYry
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COCHOBUX, BIiJIbXOBUX, SJIMHOBUX (dparmen-
TapHO) JIiCiB, 3aMJIaBHUX JIYKiB Ta 0J1iro-, Me30-,
eBTpoPHHUX 6ouiT CxiJHOEBpOMENCHKOI Mpo-
BiHIIii €BpoMNeNCchKOi IMHUPOKOJUCTIAHOJIICOBOI
o6sacti (Didukh & Shelyah-Sosonko, 2003).

TepuTopisi mapky sBJisiE C06010 60JI0THUM
Ta JIICOBUM KOMILJIEKC, pPO3TAaUIOBAaHUU Y
3amiaBi pivyok Ilpun'ati ta Croximy i Mae
3amaBHi o3epa (Hobenb Ta 3acBijcbke),
6oJi0Ta Ta 3aMJaBHi JyKH.

JlicoBl MacuBM po3TalloBaHi Ha Mexi
pivok Croxiz Ta [Ipun'saTi, a Tako> Ha 60poBiK
Tepaci [Ipun'ari. B napky nepeBakaroTh MilllaHi
JlyOOBO-COCHOBI  JlicM, a TaKOX JIMCTSHI
(BinbIIHAKY, Ay60Bi) i cocHOBI Jsicu. BinbxoBi
Jlicu Ha npuTepacci piuku [Ipun’ate 3aimMaloTh
3HA4YHI MUIOLLi, BOHU € IMPUPOLHOTO MOXOZ-
»KeHHs BikoM nepeBaxkHo 40-60 pokiB. [lopsap i3
BiblIHAKaMU (ypouulye finHa) Ha NiJBU-
IIeHUX Micuax ¢parMeHTapHO 3yCTPivyarThCs
1leHO3U rpaboBO-yO0BUX JIiCiB 3 YUCJIEHHUMU
HeMOpaJIbHUMU BUJAMH, AKi € PiAKICHUMU [JiA
TepuTopii PJIIL

®yopa Teputopili PJIII Haniuye noHapn
700 BUZIB BUILIUX POCJAHUH. TaKOX XapaKTep-
HOl ocobuuBicTio ¢uopu PJII «Ilpun’saThb-
CToxii» € 3HayHa KIJIbKICTb LEHTpPaJbHO-
€BpONENCbKUX BUZAIB. OCOOGJIMBUN HayKOBUH
iHTepec nNpeACTaBJsATb BUAU, fAKI €
MaJIONOWMPEeHUMU Ha YKpaiHcbkoMy [losicci,
3okpema: Succisella inflexa (Kluk) G.Beck,
Primula elatior (L.) Hill, Utricularia intermedia
Hayne, a Takox Bu/JH, SIKi 3'ABUJIUCA B perioHi
3axigHoro Ilosicca sume 3a octanHi 10-15
pokiB, Taki gk Hydrocotyle vulgaris L.,
Chamaecytisus ratisbonensis (Schaeff.) Rothm. i
Teesdalia nudicaulis (L.) W.T.Aiton. (Andrienko

etal.,, 2008).
Ha Tepuropii mnapky 3ycTpidyaeTbcd
27 BUAIB, 3aHeceHUX [0 YepBOHOI KHUTHU

Ykpainu (Dactylorhiza maculata (L.) Soo,
Epipactis helleborine (L.) Crantz, Jovibarba
sobolifera (Sims.) Opiz Toio) Ta 3 perioHasIbHO
piakicHi Bugu (Geum aleppicum Jacq.,
Nymphaea alba L, Nymphaea candida ].Presl)
(Kharchyshyn et al., 2003).

Haii6inbw penpeseHTaTUBHUMH BUCTY-
MalThb YIPYyNOBaHHA 3 3eJIeHOI KHUTY YKpaiHu
Ha TepuTopii PJII «[Ipun'ate-CToxi», e BOHU
npejcTaBjeHi JiicoBumu (Pineta (sylvestris)
juniperosa (communis), (Querceto (roboris)-
Pineta (sylvestris) juniperosa (communis)) Ta
BoAHUMU (Nuphareta luteae, Ceratophylleta
submersi, Nymphaeeta albae, Nymphaeeta
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candidae) nenokommiekcamu (Green Book...,
n.d.).

B3posx pycna [lpun'ati nmepeBakaloTb
neHo3u 3 Phragmites australis (Cav.) Trin. ex
Steud. 3 Bugamu rigatoditamu (Stratiotes
aloides L., Potamogeton nodosus Poir. Ta P.
lucens L.), micuagMu cmyru 3 Glyceria maxima
(C.Hartm.) Holmb. Ta Typha angustitolia L., B
SIKMX 4aCTO 3yCTpivaloThbcs Kyiui Salix cinerea L.
@parMeHTapHO  MOLIWPEeHi  YrpynoBaHHA
Nymphaea candida ta N. alba.

Bouiori n1yku ¢popmMyroTbcs Ha MjecKaTUX
NiIBUILEHUX JiIAHKaX Ta Ha HNPUPYCIO0BUX
rpsajax, JAe OepeBaxalwTb  Deschampsia
caespitosa (L.) P.Beauv. Ta Molinia caerulea (L.)
Moench. BosioTa, 1m0 npuisraoTh A0 piYKOBUX
pyces, € eBTpOQHUMH, NepeBaXKHO KYNMHUHOBO-
ocokoBuMUu 3 Carex elata subsp. omskiana
(Meinsh.) Jalas Ta C. appropinquata Schum.

Y niBHiuHiK cmy3i PJIII € psan o3ep, ski B
pi3Hiil Mipi 3apocTarTb, NpU LBOMY GOpMYy-
I0TbCSl YrpynoBaHHA 3 Phragmites australis,
Typha angustifolia L., okpeMi AiJSHKU BKPUTI
Schoenoplectus lacustris (L.) Palla Tta Carex
rostrata Stokes.

POC/IMHHICTD MiBHIYHOI YAaCTUHU MapKy
Ma€e CcyTo OopeajlbHUM xapakTep 3 OiAHUMU
COCHOBHMH JiicaMu 6GOpOBOI Tepacu Ta THUIO-
BUMM [OJIICBLKUMU O3epaMU i eBTpoPHUMU
0oJIoTaMH, a NMiBAeHHOI YaCTUHHU Ma€ BiaAMiH-
HUH XapakKTep, 30KpeMa TYT MOLIUPEHUMHU €
JYKMU 1 YOPHOBIIBUIHAKKA HaA MpUTEpPACHIU
YACTHHI 3allJ1aBY, a CyXi COCHOBI JIiCH 3aMalOTh
MeHIi maowi 6GopoBoi Tepacu [lpun'arti
(Andrienko, 2006).

PJIII «<HadcayvyaHcbKuil»

PerioHanpHuil  naHAmWIadTHUN  HapK
«Hapcnyyancbkuin» (miowa 17271 ra) posraiuo-
BaHUM Y MiBAEHHO-CXiAHIA 4YacTUHI bepe3HiB-
CbKOro panoHy, y amoJsivuHi piuyku Ciayd Ta ii
npuTtokiB (Didukh, 2008). 3rigHo reo6oTaHiyu-
HOrO panoHyBaHHd, Teputopia PJIII BxoguTh
no TopopgHubko-0JieBCbKO-EMIJIBYMHCBKOTO
palioHy COCHOBO-IyOOBHX i COCHOBHUX JICiB,
pO3MILYIOYMCh Ha KpaWHbOMY IMiBJAEHHOMY
3ax0/ii paloOHy, /Jie NpPOXOAUTb TIpPaHULA
KopocteHcbko-XKutoMupcbkoro (LleHTpasibHO-
nosicbkoro) i KoBesnbcbko-CapHeHCHKOTO
(3axigHOMOJiCbKOr0) reo60TaHiYHUX OKPYTiIB
(Didukh & Shelyah-Sosonko, 2003).

JlicoBi TepuTopii PJIIl cTaHOBAATE MOHA/,
73 % uoro TepuTopii Ta mpejCTaBJIeH] TUIIO-
BUMM aAJs [losiccad cocHoBUMM Ta Jy06OBO-
COCHOBUMM JIicCaMH{, MiCLIMU B yMOBax
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f6araTiMX IPYHTIB UIMPOKOJHUCTSHUX JIiCiB
(myboBux Ta rpaboBo-ayboBux) (Mykytin,
2017).

BoJsioTHI ekocucTeMu 3alMalOTb NOHA/,
3% nmJowi MmapKy Ta MNpeAcCTaBJieHI eBTpo-
¢dHuMHU yrpynoBaHHaAMHU. Ha nmpaBomy kam'si-
HUCTOMYy 6Gepesi piuku Cisyd, Ha MiJBillEeHHUX
YaCTUHAX CXWUJIB MOIMPEHUMHU € YTPYNOBAHHSA
JIy4HO-cTenoBoi pocauHHOcTi (Grokhovska et
al,, 2021).

Cneuudika pOCJUHHOCTI Ha TepUTOPIi
PJIIl BUABIAETLCA B HAaABHOCTI piAKICHUX [Jid
Ykpaincbkoro Ilosiccss HeUTpodiTHUX 1E€HO3iB,
a TAKO>X POCJIMHHUX YTPyIIOBaHb, 3aHECEHUX /10
3eseHol KHUIrM YKpaiHu, 30KpeMa: Ay060BoO-
COCHOBMUX JIiCiB 3 MOKpUBOM i3 Rhododendron
luteum Sweet, rpaboBo-Ay60BUX JIiCiB 3
nokpuBoM i3 Carex brizoides L., cTenoBUX
yrpynoBaHb 3 JJOMiHyBaHHAM Stipa pennata L.
(Mykytin, 2017).

®nopa napky Hasniuye 6113bko 400 BUIiB
CYZIMHHUX POCJIUH, IepeBa>XHO HEMOPAJIbHOI Ta
ObopeasbHOI Tpyl, cepej, HHUX BHUABJIEHO
107 pigkicHUX BUJIB CYAUHHHUX POCJMH, LIO
OXOPOHSAKTBHCSA Ha perioHaJbHOMYy piBHI Ta 30
BUAIB - 3 YepBoHOI KHUTM YKpaiHU
(Kharchyshyn et al., 2003).

YrpynoBaHHA 3 3esleHOI KHUTM YKpaiHu
Ha TepuTopil [JOCHiP)KeHb TNpeJCcTaBJieHi
JIICOBUMM KOMIJIEKCaMHM 3 IleHo3aMUu Pineta
(sylvestris) rhododendrosa (lutei) Ta Querceto
(roboris)-Pineta  (sylvestris) rhododendrosa
(lutei) (Green Book..., n.d.).

Y Mexax nmapky 3HaxoAuTbcA 14 006'eKTiB
NpUPOJHO-3an0BifHOTO  QOHAY  MicCLleBOTO
3HayeHHs, 9Ki 3aliMaroTb 5,6 % Bijg 3arajbHoOI
IJIolli MapKy, cepej, SKUX 3aKa3HUKU (6),
nam'ATku npupoau (7) Ta 3anoBifHi ypodulia
(1) (Grishchenko, 2008).

PJII «I[ImawuHuii paii»

PerioHasbHUM  JlaHAmIapTHUM  HaApPK
«[lTamwnHuil pai» (miowa 466,8 ra) 3aiimae
6isblly YacTMHY HaWNiBHIYHIIIKX OCTPOBIB
piukun  /[uinpo  («Besnukuit  I[liBHIYHHI»,
«[ITamuHu» Ta «Ba/JbKOBCBKUI») y Mexax
KuiBcbkoi o6sacti (Didukh, 2008). 3rigHo
reo6oTaHiuyHOro palioHyBaHHs, TepuTopis PJIII
BXOAUTb A0 JIiBOGepeKHOMOoJiCbKOr0 OKpyTry
JlyOOBO-COCHOBHUX, AyOOBUX, COCHOBMX JICiB,
3aljlaBHUX JIYK Ta O0O0JIOTHOI POCJAUHHOCTI
CxigHO€EBpOMENCbKOI MpOBiHIliI EBponencbKoi
UpOKoaucTsIHOoMicoBoi o6sacti (Didukh &
Shelyah-Sosonko, 2003).
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Ha niBHIYHIA Ta LeHTpa/JbHIM YacTHUHI
ocTpoBa Besukuil Ta mMiBHIYHIM 4YacTUHI
ocTpoBa BasbKOBCBKMI poO3TalloBaHi pi3HO-
BiKOBi COCHOBI Hacam)keHHsl, Yy TpaB’sHOMY
NOKPUBI fIKUX TIepeBaXalOTb KcepoQiTHI i
ncamodiTHi Buau, 3o0kpema: Calamagrostis
epigejos (L.) Roth Ta Koeleria glauca (Spreng.)
DC., w™icuamu Corynephorus canescens (L.)
P.Beauv. ta Festuca ovina L.

[lo 6eperoBiil JiHil oCTpOBiB 3ycTpiva-
I0TbCSl CMYT'M BepOOBUX JiciB mupuHow 10-
40 M Ta ckaagaroTbca 3 Salix alba L. ta Salix
fragilis L. KpiM Toro, y iHIIMX YacTUHAX MOXXHa
no6a4uTH po3pikeHi cyxi Jjicu Populus nigra
L., fle 3 yarapHUKIB npejcTaBieHUM € Rubus
caesius L., a B TpaB'sHOMy INOKpUBI IepeBa-
atTb Calamagrostis epigejos Ta BUAWU POLY
Carex. 3HayHy IJIOUly OCTPOBIB 3alMalwThb
YarapHUKOBiI yrpynoBaHHs 3 IepeBakKaHHAM
Salix acutifolia, iKi B OCHOBHOMY € HU3bKHMU Ta
pO3piAKEeHUMHU.

Ha BiZAKpUTHX OCTpiBHHMX [iJITHKaX, Ha
CYXMX i O1JHUX I'PYHTaX epeBaKaloTh LIEHO3U 3
Corynephorus canescens, Festuca oviva, F.
polesica Zapal. Ta Artemisia marschalliana
Spreng., wmicuaMu ciig Bif3HA4YUTU Jasione
montana L., Tragopogon ucrainicus Artemczuk.
Ha 6inpwr 6Garatux efgadiyHUX eKoTomax
nepeBaxae Koeleria glauca, a B 6i/ibl1 BOJIOTUX
yMoBax - Calamagrostis epigeios. Cepes BUJIiB
JIyYHOTO pi3HOTpaB’si MOXHa 3ycTpiTu Dianthus
borbasii Vandas, Oenothera biennis L., Achillea
collina ]. Becker et Reichenb. Ta Agrostis vinealis
Schreb. (Kolomiychuk, & Onyshchenko, 2018).

Bisibll 3BOJIOKEHI TpaB’siHI yrpynoBaHHSA
nepeBaXXHO CkJIaAawTbcsd 3 Poa angustifolia L.
Ta Festuca valesiaca Schleich. ex Gaudin. B mux
yIpyNoBaHHAX 4acTO MOHa 3yCcTpiTu Galium
verum L. G.physocarpum Ledeb., Potentilla
argentea L., Calamagrostis epigeios Ta Veronica
incana, a TOKPUTTS TpPaBOCTOI B LUX
yIpynoBaHHAX CTaHOBUTH 70-85 %, 110 BHIIE,
HIXK Y CyXUX caMO}iTHUX yrpyNOBaHHSX.

[IpubepexxHO-BOJJHA POCIUHHICTb CKJIa-
JlaeTbcd 3 rigpodinbHUX BUJIB, 30KpeMa: Carex
acuta L., Phragmites australis, Typha
angustifolia Ta T. latifola L., Scirpus lacustris (L.)
Palla. ®siopuctuyHe iapo GopMyrOTh TaKi BUAHU
sk Butomus umbellatus L., Lythrum salicaria L.,
L. virgatum L., Lysimachia vulgaris L., Stachys
palustris L. BapTumu yBaru € Micue3pocTaHHs
piAKiCHUX OOJIOTHUX BHU/IB, TaKUX SIK Senecio
tataricus Less. Ta Comarum palustre L
(Andrienko, 2006).
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CnpaBkHs BO/JHA POCJMHHICTb Mpe/icTaB-
JileHa rpynamu ueHo3iB Nyphareta lutea,
Nymphaeaeta alba, 3 nigBOAHO IJIaBalOYUMHU
BugamMu (Potamogeton natansL., P. perfo-
liatus L., P. pecinatum L. Elodea canadensis
Michx., Myrophillum spicatum L., Ceratophyllum
demersum L.). HaBk0J10 0OCTpPOBiB MOXKHa TaKOX
3HAaWTU PparMeHTH BiJIbHOIJIaBalO40i pOC/IMH-
HOCTI 3 mnepeBakaHHsIM Lemna minor L., pe
dparmeHTapHoO 3ycTpivaroTbcsd Salvinia natans
(L) All, Ta Trapa natans L. (Kolomiychuk &
Onyshchenko, 2018).

®aopa Teputopii PJIII Haniuye 267 BUAiB
CYIMHHUX POCJIMH, 3 HUX 2 BUJY 3aHECEHO [0
YepBoHoi KHuUrM Ykpainu (Salvinia natans,
Trapa natans) Ta 2 perioHaJbHO PiAKiCHUX
BuaU (Potamogeton pusillus L., Nymphaea alba).

PJIIT «Mid#cpivuHCoKUll»

PerioHasbHUM  JlaHAMIAPTHUM  HaApK
«MixpiyuHCcbKUM»  (msoma  78753,95 ra)
po3TalmoBaHWil B YepHIiriBCcbKoMy paloHi, B
NniBJAeHHO-3axiAHih d4acTuHi YepHiriBcbkoi
o6saacti (Didukh, 2008). 3rigHo reo6oTa-
HiuyHOro pailoHyBaHHsl, TepuTopia  PJIII
BXOAUTb 70 JIiBOGEepeKHOMOiCbKOTO OKpYyTy
JlyOOBO-COCHOBHUX, AyOOBUX, COCHOBMX JICiB,
3allJIaBHUX JIYK Ta OOJIOTHOI POCAMHHOCTI
CxigHo€eBpoOMNeKWchbKOi MpoBiHII EBponenchbKoi
IUpPOKoUCTSAHOMicoBoi o6sacti (Didukh &
Shelyah-Sosonko, 2003).

Ananiz  BujgoBoro ¢iTopizHOMaHITTA
NapKy BKa3ye Ha nnepeBakaHHs1 60peasibHUX Ta
apkTobopeasbHUX BH/IiB, OCHOBHe (Jopuc-
TU4YHE S1/IpO SIKUX IOB'SI3aHe 3 COCHOBUMM Ta
JlybOBO-COCHOBHUMH JlicaMM, L0 PO3TalIOBaHi
B3[l0BX LIUPOKOro Mexupiyua JlecHu Tta
/lHinpa Ta 4aCTKOBO cepe/, IJy4YHUX YTPYIIOBaHb
(Andrienko, 2006).

lleHOTMYHMH CKJIaZ, JIiICOBOI POCIMHHOCTI
PJIIl peMOHCTpye BeJIUKY PpPI3HOMAaHITHICTB,
30KpeMa: y MiBJAeHHIM 4aCTHUHI NepeBaXKalThb
PI3HOBIKOBI COCHOBI JIiCH, 4aCTO 3 MOJIOAWMHU
HacCaJ»KeHHSIMH, AKI XapaKTepHU3YHThCSA
$JIOPUCTUYHO OJHOMAHITHUM  CKJI3JIOM; Y
[eHTPaJIbHUX | MiBHIYHUX AisHKaX 36eper-
JIUCSA cTapi Ta 6araTti Ha BUAU COCHOBI JIicH; Ha
Oi/bII MOXKMBHUX [PYHTAax MOXHa 3YCTPITH
JlyOOBO-COCHOBI JIicH, a TaK0X OKpeMi JIiITHKU
JlybOBUX Ta Ay0OBO-IrpabOBUX JIiCiB; COCHOBI
JIICH 3€JIeHOMOXOBI IlepeBaKaloTh y MiBJeHHIN
yacTuHi. Cepes pO3piJKEHOr0 TpaB'sIHOTO
NOKPUBY IlepeBaXKalOTb THUIOBI OGopeasbHi
BU/JMY, Taki sk: Lycopodium clavatum, Orthilia
secunda (L.) House, Pyrola rotundifolia L.,
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Scorzonera humilis L. i Centaurea sumensis
Kalen. Cepep pigkicHUX BUJiB CJ1i/Jj 3a3HAYUTHU-
Diphasiastrum complanatum (L.) Holub, skui
3aHeceHUM A0 YepBoHOI KHUTM YKpaiHU
(Andrienko et al., 2007).

MeH1yMHU 3a niouiero Ha Teputopil PJIII
€ YTrpynoBaHHS Ay0OOBO-COCHOBHUX JICIB Jie B
JlpyromMy dpyci npucyTHiil Quercus robur, 3
KYHHYHHUKOBHUM NOKPHUBOM, y IKUX OOpeasbHi
BU/JU BiZirpaloTh 3HauyHy poJb y ¢Jopuc-
TUYHOMY CKJaZi, IPOTe TAaK0XX NPUCYTHBOIO €
IIeBHA KIJIbKICTb HEMOpaJbHUX BUJAIB, Y TOMY
YUCJAI MaJIONMOWUPEHUX Ta PiAKICHUX, a caMme:
Lilium martagon L., Peucedanum cervaria (L.)
Lapeyr., Pulmonaria angustifolia L., Campanula
persicifolia L., Salvia pratensis L.

JlydHa poC/JIMHHICTB NIpeJcTaB/eHa nepe-
BaXKHO y 3amJaBi piuku /[lecHa, e 36eperucs
JIy4HI yrpynoBaHHS Ppi3HOr0 LEHOTUYHOIO
CKJIaJly, BKJIIOYAl04YX YTPYNOBaHHSA TaKKUX BU/IIiB
sk Festuca pratensis Huds., Poa pratensis L.,
Bromopsis inermis (Leyss.) Holub, Elytrigia
repens (L.) Nevski, Agrostis gigantea Roth,
Alopecurus pratensis L., a Ha NiBUIIEHUX
JinsiHkax — Calamagrostis epigeios.

Y noejHaHHI 3 CINpaBXHIMMU JIyKaMH, Ha
TEpUTOpil MNapKy IMOIIMPEHUMU € TaKOXK
OOJIOTUCTI JIyKH, sKi Cck/aajawTbcsa 3 Carex
acuta, Glyceria maxima, Bekmannia eruciformis
(L.) Host. 3HauHO o0OMeXxeHi 3a MJOILE0
TOpd'AHUCTI JyKH, NpeJcTaB/eHi yrpynoBaH-
HAMU 3 Deschampsia caespitosa, 4aCTKOBO 3
Carex nigra (L.) Reichard ta Carex panicea L.
(Pryadko, 2004).

XapakTepHuMu aad  Tepurtopil  PJIII
TaK0X BUCTYNAlOTb OOJIOTHI, NpUOEpe HO-
BO/IHI | BOJHI LleHO3U. Y Ha/IMipHO 3BOJIO’KEHHUX
MicLsIX cepen, OCOKOBUX  yrpymnoBaHb
BiIMiYa€eThCA psAJ pigKiCHUX BUIIB — Hippuris
vulgaris L. H.lanceolata Retz. BonoTHi i ny4yHo-
00JI0THI exkocucTeMU 30epiraloTb 3HA4YHY
pi3HOMAHITHICTL  OpPXiAHUX, Ccepes  AKHUX
3ycrpivatoTbes Dactylorhiza incarnata (L.) Soo i
Dactylorhiza majalis (Reichenb.) P.F. Hunt et
Summerhayes), y Mexax boHgapiBcbkoro
6osiota - Epipactis palustris (L.) Crantz, Ha
NiIBUIEHUX [JJITHKAX JIYYHO-OOJIOTHUX i
JlicoBux 1ieH03iB — Platanthera bifolia (L.) Rich. i
Listera ovata (L.) R.Br. Ha 6os10Tax i3 cepeiHiM
BMICTOM MOXXHBHUX pPEYOBHH IepeBaKaloThb
yrpynoBaHHs Carex lasiocarpa Ehrh. i Carex
rostrata, Calamagrostis canescens (Weber)
Roth, Phragmites australis. BoaHi ekocucteMu B
OCHOBHOMY TMpeJCTaBJIEHI TUIOBHUMH MaKpoO-
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diTamu, sAKi YaCTKOBO UYTJUBI [0 3MiH
TipoJIOTIYHOTO peXUMy Ta piBHIB 3a0pya-
HeHHd (Andrienko, 2006).

®aopa teputopii PJII Bkatoyae 524 Bugu
CYAVHHUX POCJIUH, 3 HUX 28 BU/IiB 3aHECEHO 10
YepBoHOI KHMTM YKpaiHU Ta 51 Ha/leXuTb A0
CPYyNU perioHaJbHO PpiAKICHUX BUAIB [IJiA
YepHiriBcbkoi 06J1aCTi.

Ha TepuTopil napky npejcraBJieHi BOAHI
yrpynoBaHHA 3 3eJleHOI KHUIU YKpaiHy,
30kpeMa 1eHo3u ¢opmarnin Ceratophylleta

submersi, Nymphaeeta candidae, Nuphareta
luteae Ta Sparganieta minimi (Green Book...,
n.d.).

PJIII «AniewyuHa»

PerioHasbHUM  JlaHAMIAPTHUM  HaApK
«fniBmuHa» (maomwa 168,7 ra) po3ramoBaHUK
B MNiBHIYHIA d4acTuWHiI Micta YepHiroBa, Ha
JiBo6epexHil 3amsaBi Ta 60poBik Tepaci p.
Ctpuxenb (Didukh, 2008). 3rigHo reo6oTa-
HIYHOrO  paloHyBaHHfA, Teputopia PJIII
BXOAUTb A0 JIiBOGEepEeKHOMOiCbKOTO OKpYyTy
JlybOBO-COCHOBHUX, AyOOBUX, COCHOBUX JIICIB,
3allJIaBHUX JIYK Ta OOJIOTHOI POCJMHHOCTI
CxigHO€eBpoOMNeKWcbKOi MpoBiHII EBponenchbKOi
HHUpOKoJUCTsAHOoMicoBoi ob6Juiacti (Didukh &
Shelyah-Sosonko, 2003).

[Ipouecu ¢QopMyBaHHS €KOCHUCTEM Ha
Teputopii PJIIl BigbyBasocsa gk NpUpPOSHUM
YUHOM, TaK LWITYYHUM LJIAXOM. Y NPUPOJHHUX
JicoBux exkocuctemax PJIII momupenumu €
JlepeBHI IHTPOAYLEHTU [JaJeKOCXijHOI Ta
niBHiyHoaMepukaHcbKkoi ¢uiop (101 Bupg), axi
Oysin BUcagxeHi y cepenuHi XX cT. mif 4ac
dyHK1ioHYyBaHHS YepHIriBcbKoro 06/1aCHOTO
6oTtanivyHoro caay (Karpenko et al., 2023).

Cepes, yrpynoBaHb J1iCOBOI POCJIMHHOCTI
napKy, Jle 3a KiJIbKICHUMU TOKa3HUKaMHU
IepeBaXkaroTh COCHOBI Ta MilllaHi yrpylnoBaHHA
3 Pinus sylvestris, Acer platanoides L. Betula
pendula., Robinia pseudoacacia L. Quercus
robur, Tilia cordata Mill. Cepen cocHOBHUX
11eHO3iB npesAcTaBJeHi cepeJJHbOBIKOBI
KYJbTYpPH, 3a yd4acTi B TpaB'ssHOMY fpyci
Agrostis  tenuis L., Calamagrostis epigeios,
Elytrigia repens, 110 BU3HA4Ya€TbC 3HAYHUM
aHTPONOTEeHHUM HaBaHTakeHHsaM. Ha HeBe-
JIUKUX TJIOIAX TPamsoTbcsd pparMeHTapHO

11IeHO3U acouianii ~ Pinetum  pteridiosum
(aquilini), a Ha OKpeMUX NPUPOJHUX COCHOBUX
JIJITHKaX CIIOCTEepPIiraeThcs BTOPTHEHHA

iHTpoaykoBaHoi TyT Robinia pseudoacacia. B
1leHo3aX Oepe30BHUX JiiciB Ha TepuTopii PJIII
3ycTpivaeTbcad 2 BUAM opxigHux (Platanthera
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bifolia, Epipactis helleborine), siki 3aHeceHi [0
YepBoHOI KHUT'M YKpalHU.

YrpynoBaHHs dopmMmarii Robinieta
pseudoacaciae  BiJipi3HAOTbCA  30iAHEHOIO
LLEHOTUYHOI0 CTPYKTYypOW Ta  BUJOBUM

CKJIaJIOM JilepeBHUX pocauH. TyT npucyTHI BUAU
3 BUCOKUM CTyIl€HEM iHBa3iMHOI CIPOMOXXHOCTI
(Acer negundo L.)., a TakoX BHUJHU-«CUHAH-
Tponu» (Chelidonium majus L., Ballota ruderalis
L, Geum urbanum, Conyza canadensis (L.)

Cronquist).
Y 3anuaBi piuku CTpuKeHb, Ha BiApi3Ky
TepuTopii  PJIII, TpamnsdwTbca ocepefKu

3alJIaBHUX JYK, IKi GOpMyIOTb YrpynoBaHHA
Calamagrostideta epigeioris, Elytrigieta repentis
Ta Poeta pratensis 3 TUNOBUMU JYYHHMH
BU/IaMU.

[IpubepexHO-BOJHI yrpynOBaHHSA MOLIU-
peHi 6isig 3pi3y piukHy, iXx GOopMyOTh TaKi BUAU
ak: Phragmites australis, Typha angustifolia Ta
T. latifolia, Carex acuta, Glyceria maxima,
Festuca arundinacea Schreb.

Ha oxkpeMux [JinfiHkax mnapkKy, Ha
He3HayHii muowmi GopMyTbCS CUHAHTPOIHI
yrpynoBaHHs Lolium perenne L. i L. multiflorum
Lam., Micusimu 3a y4acti Solidago canadensis L.
Ta Ambrosia artemisiifolia L. (Karpenko, 2023).

®nopa TepuTopii PJIII npeacraBaena 605
BUJlaMH, 3 HUX 8 BUJIB 3 YepBOHOI KHUTHU
Ykpaiuu (Salvinia natans, Platanthera bifolia,
Epipactis helleborine Ta iHmi) Ta 14 perio-
HaJIbHO PiJIKICHUX BU/IB, IKi OXOPOHSAKOTHCA B
Mexxax YepHiriBcbkoi o6sacti  (Equisetum

hyemale L., Gymnocarpium dryopteris (L.)
Newman, Polystichum aculeatum (L.) Roth,
Matteuccia struthiopteris (L.) Tod, Pteridium
aquilinum, Juniperus communis L. Ta iHmi)
(Karpenko et al., 2023).

BucaoBku

Y Mexax MNoJiCbKOI 4YacTUHU YKpalHu
ctBopeHo 5 PJIII: llpun’ate-Ctoxig (1995 pik
CTBOPEHHS), HagcayyaHcbkui (2000),
MixpiunHcbkuit (2002), AniBumuHa (2014) Ta
[ITammuui paut (2017), ki BUCTYnawTb BaX-
JIUBUMU eJIeMeHTaMU [pPUPOJHO-3al0BIHOI
Mepexi A/ 36epekeHHs1 6i0pi3HOMAHITTA Ta
JaHamadTiB Ha perioHasbHOMY piBHi. BoHu
MalTb 3arajbHy Mmiaonly 118260,45ra, mpo
ctaHoBUTb 1,62 % Big 3arasbHOI IJIOLII
TepuTopii Ykpaincekoro Ilosicca Ta 3a6es-
[1eYYITbh OXOPOHOI0 NPUPOLHO-TEPUTOpiabHI
KOMILJIEKCH 3 BiZIIOBIIHOIO QJIOPUCTUYHOIO Ta
LIEHOTUYHOIO CTPYKTYPOIO Ta PALOM PiAKiCHUX
BUJIB CYAUHHUX pOCJMH 1 yrpynoBaHb 3
3esieHOl KHUTHM YKpaiHu. Cjij HaroJoCUTH, 10
SKICHO BOHU OXOIUIIOIOTh He Bci ¢i3uko-
reorpadiuni obsacti Ykpaincekoro Ilosiccs,
ale 1 KIJIbKICHI NOKa3HUKH, 30KpeMma
36iybleHHs muony icHyrouux PJIII Morau 6
OXONUTH OXOPOHOI TepUTOpiaJbHO OinblLIy
KiJIbKICTb piAKiCHUX BUZIB PiTOpi3HOMaHITTA
Ta yrpynoBaHb, AAKi € peripe3eHTaTUBHUMU JJI
NOJIICBKOr0 perioHy, 30iJbIIMBIIM BiJCOTOK
Moro 3amnoBiIHOCTI.
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AHOTAIIA

MeTa po60oTu. Ha ocHOBI aHasi3y apxiBHUX JJaHUX Ta HAYKOBUX NyOJiKallili mpoaHasi3yBaTH eTanu PO3BUTKY
JlOCJTi/PKEeHb TPeICTaBHUKIB poay Liquidambar L. B HanjioHasibHOMY 60TaHivHOMY cazy iMmeni M.M.I'puiika HAH Ykpainu
(mani - HBC), 3’sicyBaTH nepcneKTUBHI HanpsAMU AocaimkeHb Liquidambar styraciflua L. Ta Liquidambar orientalis Mill. B
Ykpaini.

MeToposorisa. Ha ocHOBi icTopuyHOro MeTo/ly MPOBe/IeHO aHa/Ii3 PO3BUTKY Aocaimkensb Liquidambar B HBEC,
NpeJiCTaBJEHOr0 3 NMOoYaTKy Woro 3acHyBaHHs (1935 pik) nmo TenepimHii yac: 3 1935 poky nmo 2018 pik - Ha ocHOBI
BUBYeHHs MaTepianiB apxiBy HEC (ompanbpoBano 6sin3pko 100 TomiB), 3 2019 nmo TenepimHiil yac - 3a BJIACHUMH
JOCTiPKEHHSAMU Ta JocaiixeHHsAMU cniBpo6iTHUKIB HBC 3a ix ny6aikanisamu.

Bci ocobucTi fani (imeHa, no-6aTbKOBi, mocazy, BifJisiv) npo npauiBHUKIB BoTaHiuyHOro cazay, 1110 BUCBIT/IEHO ¥
JaHii my6sikanii, mogaHo 3rifHo 6iorpadivHoro foBigHMKa «BoHu 6yayBanu Cag» (Chuvikina & Klymenko, 2009).

HaykoBa HoBHM3HA. 3a faHuMu apxiBy HBC BcTaHOBJIEHO, 1110 Nepilli 3aJ0OKyMeHTOBaHi 3raZiku npo Liquidambar
styraciflua L. nanexats o 1939 poky i 36eperaucek y po3zini «lHBeHTapHI CIHUCKU POCIMH HAYKOBHUX JIiJITHOK
6oTaniu”oro caay». Y 1959 poui 3’aBysieTbcs iHGopMallisi Ipo BUPOIYBaHHS iHIIOT0 BUAY 3 Iboro poay — Liquidambar
orientalis Mill. Ile Buz asificbkoro moxo[xeHHs, AKUNA oTpuMaHo i3 CyxyMmcbkoro 6oraHiyHoro cazay. 3 2019 poky
MOYMHAETHCS JOKJIa/iHillle BUBYeHHs pofy Liquidambar. 3okpeMa, Ha OCHOBi aHasIi3y apXiBHHUX JaHUX Ta HayKOBHUX
ny6Jikaniit, HaykoBusiMu HEC BufijieHO YOTHPU eTanu po3BUTKY AocaifxeHb Liquidambar B HBC: I - noyaTkoBui
(1939 - 1943 pp.), AKUK TpUBaB MakKe 3 MOYATKy 3acHyBaHHsS boTaHidyHOTO caZly Ta MaB Ha MeTi 36ip MocaZKoBOro
MaTepiany (3akiH4MBCS HeBJaso y 3B’s3Ky 3 /lpyroio cBiToBolo BiliHOI0); Il - mpoekTHUH, sskuil TpuBaB 3 1944 no
1949 pik, ko ckaazeHo [IpoekT o3esieHeHHs BoTaHiyHOro cajly, IKUHM BKIIOYaB NpeJCTaBHUKIB poay Liquidambar B
cknagi AinaHku pocauH IliBHiyHOI AMepuky; Il - eTtan BupoulyBaHHs IOCaJIKOBOrO MaTepiasly Ta MAacHUBHOIO
CIIOCTEpEeXKeHHs 3a iCHYIYHMMU NocaZiKaMU PocauH poay Liquidambar, ne dikcyBasoch TiJIbKU KiJBKICTb POCIUH Ta
OCHOBHI JIiHIAHI noka3HUKH (BHUCOTa, JiamMeTp cTtoBOypa Ta KpoHu) (1950 - 2018 pp.); IV - mMae Ha MeTi BcebGiuHe
BUBYEHHS BUJAIB poay Liquidambar B yMoBax yp60oreHHOTO cepeJjoBUIllA Ta BIPOBA/PKEHHS BUJIB i KyJbTHUBapiB B
nasamadTHi komnosunii HBC (3 2019 p. no TenepimHii yac).

BucHoBkM. Y HanioHanbHOMy 60TaHivHOMY caay iMeHi M.M.I'pumka (HBC) npoBoguThCcs BceGivHE BUBYEHHS
Liquidambar L.: Ha ocHOBIi aHai3y apXiBHUX JJaHUX Ta HAYKOBUX Ny6Jiikaniit, HaykoBusaMmu HBC Bu/jijieHo YoTHpU eTanu
PO3BUTKY JociimkeHb Liquidambar, mounHarouu 3 1939 poky mo choroaHimHii 4vac. [IpoBemeHO [gociimkeHHS
nowmrpeHHs Liquidambar Ta ioro lekopaTUBHUX $OpM B YKpaiHi. 3a3Hau€eHO, 1110 BUKOPUCTAHHS LIMX JlepeB Yy 03eJIeHeHi
MicT 3pocTa€e. PeKOMeH/yETbCsI BUKOPUCTAHHS NPEICTaBHUKIB poay Liquidambar B nanamadTHOMY OYAiBHULITBI JJIsI
CTBOPEHHS Irpyn a6o B IKOCTi COJIiTePiB y mapKax, CKBeEpax, 300TapKax, Jicornapkax, Ipy 03eJleHEHH] BYJIUIb, 6yJIbBapiB,
IJIOIL, NPUOYAUHKOBUX TEPUTOPIiH, aAMiHICTpaTUBHUX OY/iBeJb, MPUBATHUX CaZUb, B €KCIO3UL[isAX 60TaHIYHUX Ca/liB
Ta JleHAponapkis. J[o1i/IbHO PO3MUPUTH JOCHiKeHHs Liquidambar 3 #ioro iHBa3ilHHOCTI Ta JIikapChKUX BJIaCTUBOCTEN
B SIKOCTi CUPOBUHHOI POCJMHU [0 dapMaleBTUYHOI NPOMUCI0BOCTI. [lepceKTUBHUMU HamnpsMaMU J0CaipKeHb €
nojasblile 36aravyeHHsl KoJieKIiHHOro ¢oHAY HOBUMH BHJAMH Ta (QOpMaMH, JOCTI/PKeHHS IX eKOJIOTiUHUX,
MopdoJioriuHuX Ta GEHOJOTIYHUX 0COGJIMBOCTEH, OLiHKA MEPCHEKTUBY MOAa/bII0I iIHTPOAYKIIi], MOMIYK ONTUM aTbHUX
yMOB BHKOPHUCTAaHHS B MiCbKOMY O3eJleHEHHI Ta NMapkoOyAiBHULTBI, po3pobka pekoMeHAaLill i3 PO3MHOXEHHsS Ta
KyJIbTUBYBaHHA [JUX POCJIMH.

KirouoBi cs10Ba: lekopaTHBHI ZiepeBHI pocJnHY, 60TaHIYHUHN caji, TpeCTaBHUKY poay Liquidambar L.
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ABSTRACT

The aims of the stady. Based on the analysis of archival data and scientific publications, to analyze the stages of
development of research on representatives of the genus Liquidambar L. in the M.M. Gryshko National Botanical Garden
of the National Academy of Sciences of Ukraine (hereinafter - NBG), to find out the promising directions of research on
Liquidambar styraciflua L. and L. orientalis Mill. in Ukraine.

Methodology. Based on the historical method, we analyzed the development of Liquidambar research in the NBG,
presented from the beginning of its foundation (1935) to the present: from 1935 to 2018 - based on the study of the NBG
archive materials (about 100 volumes were processed), from 2019 to the present - based on our own research and
research of NBG staff based on their publications.

All personal data (names, patronymics, positions, departments) about the Botanical Garden employees covered in
this publication are presented according to the biographical reference book «They were building a Garden» (Chuvikina
& Klymenko, 2009).

Scientific novelty. According to the NBG archive, it was found that the first documented mention of Liquidambar
styraciflua dates back to 1939 and is preserved in the section «Inventory lists of plants of the scientific plots of the
Botanical Garden». In 1959, there was information about the cultivation of another species of this genus, L. orientalis.
This is a species of Asian origin, which was obtained from the Sukhumi Botanical Garden. In 2019, a more detailed study
of the Liquidambar genus began. In particular, based on the analysis of archival data and scientific publications, the NBG
scientists identified four stages of the development of Liquidambar research in the NBS: [ - initial (1939-1943). ), which
lasted almost from the beginning of the Botanical Garden's foundation and was aimed at collecting planting material
(ended unsuccessfully due to World War II); II - the design stage, which lasted from 1944 to 1949, when the Botanical
Garden Landscaping Project was drawn up, which included representatives of the genus Liquidambar as part of the North
American plant section; III - the stage of growing planting material and passive observation of existing plantings of the
Liquidambar genus, where only the number of plants and basic linear indicators (height, trunk and crown diameter) were
recorded (1950-2018); IV - aims to comprehensively study the species of the genus Liquidambar in an urban
environment and introduce species and cultivars into the landscape compositions of the NBS (from 2019 to the present).

Conclusions. A comprehensive study of Liquidambar is being carried out at the M.M. Gryshko National Botanical
Garden (NBG): based on the analysis of archival data and scientific publications, NBG scientists have identified four stages
of development of Liquidambar research, starting from 1939 to the present. A study of the distribution of Liquidambar
and its decorative forms in Ukraine was conducted. It is noted that the use of these trees in urban greening is growing. It
is recommended to use representatives of the genus Liquidambar in landscape construction to create groups or as
tapeworms in parks, squares, zoos, forest parks, in landscaping of streets, boulevards, squares, adjacent territories,
administrative buildings, private estates, in expositions of botanical gardens and arboretums. It is advisable to expand
the research on Liquidambar in terms of its invasiveness and medicinal properties as a raw material plant for the
pharmaceutical industry. Promising areas of research are further enrichment of the collection fund with new species and
forms, study of their ecological, morphological and phenological features, assessment of the prospects for further
introduction, search for optimal conditions for use in urban landscaping and park construction, development of
recommendations for the reproduction and cultivation of these plants.

Key words: ornamental woody plants, botanical garden, representatives of the genus Liquidambar L.

Liquidambar styraciflua L. Ta Liquidambar orientalis

ITocranoBka mpobaemu Mill. B Vipaiti,

AKTyaJIbHUM 3aBJaHHAM MICBKOTO oO3eJie- Hadinepui npuxiaagu intpoaykuii L. styraciflua
HeHHS1 € 306aradyeHHsi acCOPTUMEHTY POCJUH 3 B VYKpaiHi 6yauM B 3axifjHUX 06J1acTIX Ta Ha
BUCOKHMMHU [I€KOPAaTUBHUMHU SIKOCTSIMU Ta CTiIMKHX YopHoMmopcbkoMy y36epexcki Kpumy. JocaigpkeHHs
o yMOB ypb6aHi3oBaHOro cepefoBuuia. Taki nownpeHHss L. styraciflua  paoTh  miAcTaBH
POC/IMHY, KpiM eCcTeTHUYHUX OQYHKLiH, CNpUATb CTBeP/PKYBaTH, 10 POCJUHU LbOr0 BUAY NpHU
MOJIMNIIEeHHI0 MIKpPOKJIIMaTUYHUX YMOB, IIOIJIU- BiATOBIZHOCTI €KOJIOTIYHUX YWHHHUKIB MOXYTb
HAIOTh 3HAYHY KiJIbKICTh aHTPONOTeHHUX 3a6pyAHIO- poctu no Bciit Teputopil Ykpainu (Smilyanets &
BauiB Ta IIyMiB, NOM SIKIIYIOTb PEXUM NPUPOAHOI Svitylko, 2021a). L. styraciflua 3aBJsiku 6araTboM
iHcosqLil, € mxepesoM KopucHux PiTOHIUAIB Ta JEeKOPAaTUBHUM AKOCTAM 3aCJYTrOBYE IIHUPOKOIro
Ba)KKHX i0OHIB, 1[0 B IiJIoMy 3a6e3neuye KOMbOpPTHeE BUKOPHUCTAaHHSA B O3eJIeHeHHi MicT. POCJIMHU 11bOTO
npoxuBaHHs (Kuznetsov et al, 2013). 3okpema, BU/ly MalOTh 6araTy naniTpy 3abapBJjeHHS JUCTKIB
JlepeBa IMepuioi BeJWYHWHH, TOO6TO MoHax 20 M Big SICKpaBO-4epPBOHOTO 0 6GOpJIOBOTO 4YM
3aBBUILIKH, 6€3yMOBHO, BifirpaloTh 3Ha4YHY POJib y diosieToBoro a6o OAHOYACHO YCiX KOJbOPiB Ha
CTBOPEHHI KOMIO3UI[iHOI CTPYKTYPU 03€JIeHEHHS OJIHIN1 poC/AUHI BOCEHW, BHUPI3HAKWTLCA pi3HO-
MicT. OTHUM 3 TaKHUX JIepeB MOXXYTh OYTH POCJUHU MaHITTAM GOpM KpOHU Bifi KOJOHOIMO/iOHUX,
poay Liquidambar L. KYJISICTUX A0 KyLOoNoAi6HUX; GaKTYypHICTIO KOpU;

Memoto po6omu € aHasli3 pO3BUTKY JOCTij- OpUTiHAJIBHICTIO JIMCTKIB Ta MJI0JiB.

’)KeHb NpeJCcTaBHUKIB poay Liquidambar B HBC, [Ilpote Ha cBoil 6arbkiBmuHi (IliBHiUHA
3’sICyBaHHA NepCNeKTUBHUX HaNpPAMIB JOCIiKeHb Amepuka) L. styraciflua BUKOPUCTOBYBaBCA fIK
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CUPOBHUHA [Jf1 AEeSKUX JIKapCbKUX 3aco6iB, s
BUPOOGHUIITBA I'YMH, SIK apoMaTU3aTop (106yBaHHA
amb6pu). JlepeBrHa BUKOPHUCTOBYETHCS y
BUIOTOBJIEHHI MeOJiB. 3aBAAKHM HOro CMOJI
BUHAMNLIJIU NOJiCTUPOJIL.

B VkpaiHi peKOMeHAYETbCA BUKOPHUCTO-
BYBaTH MpeJCTaBHUKIB pojay Liquidambar B
MiCbKHUX MapKaX, cajlaX, CKBepax, AJis 03eJeHEeHHSs
aBTOTPAHCIOPTHUX CUCTEM, Y BULJIALL COJIITEPIB,
JEeKOpaTUBHUX rpyn, ajel. lli pocauHU BigjHOCHO
MOPO30CTiliKi, BUTPUMYIOTb KOpPOTKOYacHi 3amo-
po3ku fo -200 C, gy»ke BUMOIJIUBI A0 BOJIOTOCTI
IPYHTY, NMOraHO BUTPUMYIOTb CYXiCTb I'PYyHTY Ta
HaJJIMIIOK BallHa, IOCTAaTHbLO CBIiTJIONIOOHI, CTiHKI B
MicbKkHX yMoBax (Kuznetsov et al., 2013).

OcTaHHIM YacoM B YKpaiHi 3BepTalOTh yBary
Ha JIiKapChbKi BJACTUBOCTI LIi€l pOCJMHU Ta PO3TJIsA-
Jal0Th MOXJIMBICTh IJIAHTAL[iIIHOI0 BUPOILYBaHHS
L. styraciflua  IK CUPOBHHHOI POCIMHU  JJIA
¢dapmaneBTHYHOI npoMucaoBocTi (Gorbenko et al,
2022; Svitylko & Smilyanets, 2023a).

Marepiaau Ta METOAM AOCAIAJKEHHSA

Pix Liquidambar L. HaleXWUTb A0 POJAUHU
Altingiaceae i BKJIt0OYa€ AeKiJbKa BUAIB, AesKi 3 HUX
BUsIBJIeHO B YKpaini: Liquidambar styraciflua L.,
Liquidambar orientalis Mill., Liquidambar formosana
Hanse. Ha#Wnomwupenimuii B YkpaiHi Bujg -
L. styraciflua, npupoJJHUH apeas SIKOTO0 - CXifHa
yactuHa IliBHiyHOi AMepuku (Psopuga, Oraiio,
Inaiana, Oknaxoma, Mekcuka). B Ykpaini KynbTu-
BYETbCS B Mapkax i 6oTaHiyHuX cajlax JIbBOBa,
Yxkropopaa, YepHiBuis, Kuesa, CuMmdeponos, Aatu
(Kokhno et al.,, 2002).

Bukopucranua icropu4HOro MeTony
JL03BOJIMJIO IPOBECTH aHasli3 pO3BUTKY AOCIiKEHb
Liquidambar B HanioHasnbHOMY 60TaHIiYHOMY canay
imeni M.M.I'pumika HAH VYkpainu (gani - HBC)
npeJCcTaBJeHO 3 MOYaTKy Woro 3acHyBaHHs (1935
pik) no TenepiwHii yac: 3 1935 poky no 2018 pik -
Ha OCHOBi BHMBYeHHA MartepianiB apxiBy HBC
(ompauwroBano 6siu3bko 100 TowmiB), 3 2019 mo
TenepiliHii yac - 3a BJIaCHUMM JJOCAiPKEHHSAMU Ta

JocaimkeHHsAMUu  cmiBpobiTHukiB HBC 3a ix
ny6aikalisimMu.
Bci ocobucti pgaHi (iMeHa, mNmo-6aTbKOBI,

nocajau, BifJisiu) mpo mnpaiiBHUKIB BoTaHiuHOTro
cajly, 110 BUCBIT/IEHO y JaHill my6Jiikanii, nogaHo
3rigHo 6iorpadiyHoro poBigHUKa «BoHu 6yayBain
Cag» (Chuvikina & Klymenko, 2009).

Pe3yabTaTH AOCAIASKEHHA

Hocaimxyroun apxiBHi Marepianun  HBC,
3’s1COBaHO, L0 Nepii 33ZJ0KyMeHTOBaHi 3rafiKu Mpo
Liquidambar styraciflua L. HanexaTtb 10 1939 poky i
36eperJiuch y po3iiii «|[HBeHTapHi CIUCKHU POCIHH
HAyKOBHUX [iJTHOK Oo0TaHiyHOro cafgy». Takum
yuHOM, 3adikcoBaHo, o 29 4yepBHA 1939 poky
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oTpuMaHo 3 BamuHrrony Hacinasa L. styraciflua.
Woro Bucisnu 1 JUNHA IBOrO X POKY, CXOAH
3'aBuanch 15 JunHeA, posmnikipyBanu 14 ceprnHs
(Inventory, 1939). Moaanbmi 3ragkd npo Ii
pociuHU  BigcyTHi. HamBiporigHime, pocauHU
3arvHyJ nij yac okynauii Kuesa y Jlpyrivi cBiTOBIN
BiliHi, KoM OyJI0O BTpaueHO GiJbLIICTh KOJIEKI[iH
BoTtaHiuHoro cazgy.

Bixe micsig 3BisIbHeHHA YKpainy, y 1944 poui
po3po6sieHo IIpoekT o3esieHeHHs boTaHiuHOro
cany. Y llosicHIOBa/IbHIN 3aMCLi ;0 HBOTO TOAILIHIN
3aBigyBay Bigainy JeHpoJioril Onekcin
JlaBpeHTilioBHY Jluma 3poOUB OGIPYHTYBaHHS
CTBOpeHHA [iNAHKA «lliBHIiYHa AMepuka», Je
3alJIaHOBAaHO npeACTaBUTU aeHapodiopy
[liBHiYHOI AMepuku. [0 AiNIAHKY 3aIpONOHOBAHO
pO3MIiCTUTHM Ha [JBOX BEJUKHUX KOTJIOBUHAX:
3emasHcbKO-Buaybenbka 1 IlposickoBa, ski
CIyCKalwTbcad Ha cxig fgo /JHinpa, posgisieHi
loniHcbkuM MHcOM. B 3emisiHcbkoO-Buay6enbkiit
KOTJIOBHHI IUIaHYBaJIOCb PO3MICTUTU [IJIAHKY
pocauH  IliBHiYHO-CXigHuMx 1wTaTiB  [liBHiIYHOI
Amepuku 1 Cxignoi Kanagu. B IlposickoBiit
KOTJIOBHHI 3alJIaHOBAaHO NpeACTaBUTH
pocanHHicTh [liBHIYHO-3axigHux wtaTiB [liBHIYHOI
Amvepuku  (BputaHcbka — Kosymb6iss,  Operos,
BamuHrron) i pingHky — npepiil.  PocauHu
NPONOHYBAJIOCh BUCAJKYBATH rpynaMu, TOMY 6yJ10
BU3HaueHO 35 JieKopaTUBHUX rpym. Jlo rpynu Ne22
3alpONOHOBAaHO BKJIIOYUTH aMbpoBe JepeBo -
L styraciflua, sike peKOMeHJIOBAaHO BUCA/KyBaTH
3axuiieHoMy Micli (Documents, 1944).

3 MeTol 3AiMCHEHHS MOAAJbII0I TOBOEHHOI
po36ynoBu boTtaHiuHoro cagy, 36uparwTh i BUpO-
IYIOTbh NOCaJIKOBUM MaTepias AJs 06JallTyBaHHSA
ekcrno3ulin. Y poscagHukax ([osociiBcbkui,
JlapHULbKHI) BUPOIIYIOTh BEJUKY KIiJbKIiCTb
pociuH pi3HUX BUJIB. Mob6ijisalis mocagkoBoro
MaTepiaJjly Aa€ CBOI pe3yJIbTaTH, i yke BoceHU 1946
POKY AJis1 CTBOpeHHs AiAHKU «[liBHiYuHAa AMepuKa»
B boraniuHOMy capy BucamxkeHo 7379 nepeBHUX
pocauH (Lists, 1946), ane pocauH poay Liquidambar
cepeJ, HUX HEMae, yepes Te, [0 HA JAHUU MOMEHT
MOCaJIKOBUM MaTepiaJ YW HACiHHA LUX POCJIHH B
YkpaiHi BifcyTHi.

[IpoTe, TPOAOBXKYETHCA PO30Y/I0BA EKCIIO3U-
MiMHKUX i KOJIEKIIHHUX AiJISHOK, A/ IKOi 0GI'pyH-
TOBAaHO NOTpPeOH B MOCAAKOBOMY MarTepiasi Ta
CTBOPEHO CHWCKHA BHJOBOTO CKJI3JAy POCAMH Ha
AinsgHkax Jgedpapapito. Y 1949 poni y nosicHio-
BaJbHIM 3amucyi g0 IIpoekTy o3eseHeHHA
BoTaHiuHoro caay ckiaageHo «CHHUCOK BUJOBOTO
CKJIaly JeHJpapilo 3 3a3HAavYeHHAM HeoOXiJHOI
KIJIBKOCTI caJpKaHLIB 1 IO /11 KOXKHOTO POAYy Ta
poaunu»  (Documents, 1949). Tak gk pix
Liquidambar 3a TOro4acHOl CUCTEMATHUKOIO
BXOJAUB [0 poAauHU Hamamelidaceae, Moxemo
HaBeCTH 1ii laHi NoBHicTIO (Ta6s1.1).
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Tatauys 1
Crmcok BHAOBOTO CKAAAy A€HApapiro (poamHa Hamamelidaceae)
3 3a3HAYEHHAM HEOOXiAHOI KIABKOCTi CAAYKAHIIIB i IIAOII AASI KOSKHOI'O POAY
| oo | s mrads Kissicrs Tlaoma aas
Ha3spa poauHnn i . . . . po3MileHHA
BUAIB i i popm CaAKAHITIB 2
poAy dhopa . . pocauH poay, M
AepeBa | xymii | Aepea | xymi | Aepea | xymi
Hamamelidaceae
Liquidambar 1 1 - 40 - 150 -
Parrotia 1 - 1 - 50 - 50
Fothergilla 3 - 3 - 150 = 150
Corylopsis 3 - 3 - 150 - 150
Fortunearia 1 - 1 - 50 = 150
Sinowilsonia 1 1 - 40 - 150 -
Hamamelis 2 - 2 - 100 - 100

Takum 4yuHOM, y 1949 p. pna cTBOpeHHs
JinsaHky  «IliBHiuHa AMepuka» peKOMeHJ0BaHO
oAvH BU/J 3 poay Liquidambar. e HalliMoBipHilue L.
styraciflua, Tak SIK TiJIbKU el BUJ, Ma€ MiBHIYHO-
aMepuKaHCbKe NoXo/pKeHHS. 40 fepeB LIbOT0 BUAY
3alJIaHOBaHO BUCAaJAMTH Ha miomli 150 m2,

HactynHoro poky, y 1950 poni posmnoudaTo
BUPOILyBaHHS NOCaZKOBOro Martepiany L. styraciflua
JIJisl CTBOPEHHS eKCHO3MLIl Li€l JiISHKU. Tak, npu
IHBeHTapu3allil poCJIWH po3CaJlHUKA AeHApOJIOoTii
Ha 1cepnusa 1951 poky 3aBigyBauem Biaainy
JeHJpoJorii, JOKTOpoM  6ioJIOTIYHMX  HayK,
npodecopom JleoHimom IBaHOBHUYeM Py6iioBUM
3apeectpoBaHo 314 camxanuis L. styraciflua y Biui
oZiHOTO pOKy (moxo/pKeHHSI HeBigoMme). Y mpumiTi
J10 0COGJIMBOCTEM BUPOLIYBaHHS LIUX POCIUH 3a3Ha-
YeHO, 110 BOHM MOXYTb BUMep3HYyTH (Inventory,
1951). [lopanbia iHpopMalisi npo pocauHU BUAY L.
styraciflua B apxiBax HBC BificyTHSL.

Y 1956 pouni boraHiyHui cajg coijJibHO 3
[HCTUTYTOM Jiicy po3p0o6UB pekoMeHAalil «AcopTu-
MEHT JilepeBHUX Ta KYIIOBUX MOpiJ, PeKOMeH[0-
BaHUX JJis O3eJileHEHHSI MICT Ta pOOOYMX CeJIUIL]
Ykpaincekoi PCP», ge 3anponoHOBaHO BUKOPUCTO-

BYBaTH /iBa BU/U 3 poay Liquidambar: L. styraciflua
ta L. orientalis pns Kapnatcbkoi o6Jacti, [IpaBo-
6epexxHoro Jlicocreny (3axigHa yactunHa), [IpaBo-
6epexxHoro creny (6ina Bogu), I[lpumop’s Ha
6araTux I'pyHTaX, B aJleMHUX Mocajikax (6yabBapu),
rpyIX B CKBepax, IapKax, Jiiconapkax, CoJIiTepHi Ta
naprtepHi nocazku (Planting, 1956).

Y 1959 poui 3’aBiaseTbca iHPOpMaLis MPo
BUPOLIYBaHHA Ile OJHOTO BUJY LbOTO pOAYy -
L. orientalis. lle BuJ a3ilficbKOT0 MOXO/IXKEeHHSI, IKHUUN
orpuMaHo i3 CyxyMmcbKkoro 6o0TaHiYHOro caay
(Inventory, 1959). Tak, MoJiOAIIMM HayKOBUM
cniBpobGiTHUKOM Biaziny ameHaposiorii  Mapiero
OnekcangapiBHow KacaeBow BHeceHO B CIHUCKHU
pocauH JeHfpapito 10 xpepeB BikoM 9 pokiB Ta
ONIMCAaHO [JefKi TaKcalilHi XapaKTepUCTUKH LUX
pocauH: Bucota 483 cM, fgiametrp kpoHH 315 cM,
JiameTp cToBOYypy 6ins ocHoBH 6,5 - 12,0 cM. ¥
noganbimioMmy L. orientalis ¢ikcyeTbcs mim 4vac
inBeHTapusanii B 1962, 1964, 1965 pp. (Tab.. 2).
(Planting, 1962; Inventory, 1964).

Tabauys 2
Xapakrepucruka pocaus Liquidambar orientalis Mill.
A 9acC IIPOBEAEHH:A iHBeHTapu3anin y 1959 — 1965 pp.
Po3smip
Peecrpa | KiabkicTb . i
. Ne SECTP Bix, ALaVETp B
Pix 4y, | WHHEE | pocanH, oxu | BECOTA CTOBOYpY AlameTp IToxoaxeHHa
| Homep IIIT. P cM Giaa KPOHH, CM
OCHOBH, CM

1959 | 48/190] 42701 10 9 483 6,5-12,0 315 nyyMi, borcag
1962 525 42701 10 12 620 18,0 Aani BiAcyTHi nyyMi, Botcag,
1964 | 567 42701 14 580 19,0 Aani BiACYTHi nyyMi, Botcaga
1965 | 593 42701 15 800 14,0-20,0 | Jani BiacytHi | Cyxywmi, borcag

76



Biota. Human. Technology. 2024. No 1

Electronic edition

3 2019 poky mNOYMHAETHCSA [lOKJajJHilIe
BUBYEHHs poAy Liquidambar. 3okpema, Ha OCHOBI
aHaJi3y apxiBHUX J@aHUX Ta HAaYKOBHUX MyOJIiKaIliH,
HaykoByssMu HBC BugiseHo doTupu eTanu
PO3BUTKY Aocaimkenb Liquidambar B HBC:

[ - nouatkoBuiét (1939 -1943 pp.), Akui
TpPUBAB MalKe 3 NOYATKYy 3aCHyBaHHS boTaHiYHOrO
cajJly Ta MaB Ha MeTi 36ip mocaZjkoBOro MaTepiaay
(3akiHuMBCs HeB/Ia/10 y 3B’s13KY 3 /Ipyroto cBiTOBOIO
BiliHOM0);

I1 - npoexTHUM, IKKM TpUBaB 3 1944 o 1949 pik,
KOJIYM CKJIaZieHo IIpoeKT o3esieHeHHA BoTaHiuHOrO
cajly, fKUH BKJIOYaB MpPEJCTAaBHUKIB poay
Liquidambar B cknaai ginsgHku pociauH [liBHiYHOI
Amepuky;

[I - eran BUpOLIYBaHHA MOCaZAKOBOrO
MaTepiaJly Ta CHOCTEpeXeHHs 3a ICHYIYHMMHU
nocajikaMu pociuH poay Liquidambar, ne o¢ikcy-
BaJIOCh TiJIbKU KiJIbKiCTb POCJIMH Ta OCHOBHI JIiHiMHi
NIOKa3HUKU (BUCOTa, AiaMeTp CTOBOYpa Ta KPOHHM)
(1950 - 2018 pp.);

IV - me#i etan Ma€ Ha MeTi BcebiyHe BUBYEHHS
BUAiB poay Liquidambar B yMoBax yp6OreHHOro
cepeJloBUIlA Ta BIPOBAJXKEHHA BUJIIB 1 KyJbTHU-
BapiB y JsanawadTHi kommnosuuii HBC, TpuBae 3
2019 p. no TenepimHifi yac (Svitylko, 2020;
Smilyanets & Svitylko, 2020; Svitylko & Smilyanets,
2023a).

3 MeTOw JOC/i[PKeHHA BHUJOBOIrO CKJIaAy Ta
nowiupeHHss pony  Liquidambar B YkpaiHi
HaykoBLsMU HBC npoBefieHO CKpUHIHT MmoHaj 50
ycTaHoB (6oTaHiuHI cajy, AeHApPONapKH, HapKH,
ckBepu) Ykpainu. 3adikcoBaHo L.styraciflua - B
6si13bko 30 60TaHiUHUX cajiax, MapKaX, CKBepax
Toio; L. formosana — B 2 60TaHIYHUX Ca/iaX; a TAKOXK
JekopaTuBHi  ¢opmu L. styraciflua  ‘Variegata
pendula - B ofHOMy aeHapomnapky; L.styraciflua
"Worplesdon’ - B o3eseHeHHi Micbkoro mnapky; L.
styraciflua ‘Pasquali’ - B o3esieHeHHi MicbKOTO
HapKy.

ABTOpY peKOMeH/yI0Tb BUKOPUCTAHHA NpeJ-
CTaBHUKIB poay Liquidambar B nanpmadTHOMY
OyAiBHULTBI [IJI1 CTBOPEHHS1 Ipyn abo B SIKOCTI
coniTepiB 'y MapkKax, CKBepax, 300MapKax,
Jliconapkax, Mpu O3eJieHeHHi ByJulb, OyJibBapiB,
o, NpUbyAMHKOBUX TepUTOpiH, ajMiHicTpa-
TUBHUX Oy/iiBeJib, IPUBATHHUX CaA10, B €KCIIO3ULifAX
6oTaHIYHHUX CaAiB Ta JeHApomnapkiB (Smilyanets &
Svitylko, 2021a). [lo npukiazy, y Kuesi octanHiM
YyacoM BUKopucTaHHA L. styraciflua  HabyBae
nonyaapHocti: y M.KuiB HakuacTile #oro
BUKOPHUCTOBYIOTh y MapKaxX Ta CKBepaxX y fAKOCTI
HEeBeJIMKHUX rpyT a6o coJtitepis. le: mapk «HaTanka» -
ajeiHa MoOcajKa B3J0BXK JOPDLKKHU i3 7 poCavH
L. styraciflua; KuiBcbkuil 300mapk - 7 POCJMH,
BUCA/PKEHUX JBOMa rpynamu; napk «TeabbiH» -
6 pocJvH - [IBi rpynu no 3 pocjuHy; napk ['efigapa
AunieBa - cosiTepHi ocaZiKU: 2 OKpeMO BUCAPKEHUX
JepeBa; napk «[lapTusaHcbkoi ciaBu» — 18 ek3eMn-
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aspiB L. styraciflua; boraniyauit cag HaionasbHOro
YHIBEpCUTETY 6iopecypciB i [IpUpoLo-
KOPHUCTYBAaHHA YKpPalHU — YOTUPH POCJIUHHU Y TPYIIL.
3ycTpivaroTbcd  HacapkeHHd L. styraciflua y
BYJIMYHOMY oO3eJsieHeHHi. Tak, foBoJii ycnimHo wi
POCJIMHU POCTYTh yKe [eKiJibKa POKiB B3J0BX BY.L.
ByniBenbHUKIB - 93 pepeBa, BHUCa[PKEHUX IO
obuBa 60ku Bysuli. Bce uacrime L. styraciflua
BUKOPUCTOBYIOTb B O3eJIeHeHHi NpUBATHUX CaZub
(Smilyanets & Svitylko, 2021b). [To3uTuBHUM A0CBiA
BUKOPUCTAHHSA NpeACTaBHUKIB pojay Liquidambar
3adikcoBaHO B HACTYNMHUX O00JACTAX YKpaiHu:
3akapnarcbka (M. YxkropoJ, c. bepe3sunka), TepHo-
nisibcbka (M. KpemeHenb), JIbBiBcbKka (M. JIbBiB),
JuinponetrpoBcbka (M. /lHinmpo, M. KpuBuii Pir),
KuiBcbka (M. Kuis, M. byua, M. bopucninis,
cMT. Bopsenb, c. XKykin), Yepkacbka (M.YMaHb),
YepHiBennka (M. YepHiBui), XapkiBcbka (M. XapkiB),
Jonenpka (M. KpamaTopchk), a TakoX B
ABTOHOMHIH pecny6uini Kpum (M. fata) (Svitylko &
Smilyanets, 2022).

3HayHa pi3HOMAHITHICTh JAEKOPAaTHUBHUX
dopwm L. styraciflua, axvx 32 ;aHUMHU MiXKHapogHOTO
JEeH/JPOJIOTIYHOr0 TOBAPUCTBA HaIYYETHCA IOHA/,
50 (Trees and Shrubs Online, 2024), cnoHykasia A0
BUBYeHHS popMoBOro pisHoMaHiTTA L. styraciflua B
YkpaiHi. TakuM 4MHOM, B pO3CaJlHUKAX Ta CaZ,0BUX
LeHTpax 3HailjeHo 16 [gekopaTUBHUX ¢opM
L. styraciflua (Smilyanets & Svitylko, 2021b).

Ha cporopuimuiii gens B HBC pocrte Tpu
pociuHu popny Liquidambar: pBi - B KoJekuil
JlabopaTtopil JikapChbKUX POCJUH Ta OJiHA — y Bigaii
JEeHApoJIoril.

HaykoBui HBC npomoBXyHTh [OCiAKEHHSA
pocauH popay Liquidambar Ta ix HOIIUpPEHHS B
YkpaiHi. 30kpeMa, NpOBeAEHO MOOC/IIPKEHHS 3
inBasziitHocTi L. styraciflua (Svitylko & Smilyanets,
2023b), HaciHHOI NPOAYKTHUBHOCTI Ta OXapakKTe-
PU30BaHO OCHOBHI AAKICHi XapaKTepUCTHUKHU HAaCiHHA,
TaKoXX MNPOBEAEHO aHaTOMiuHi Ta Mikpomopdo-
JIOTIYHI [JOCJIJ)KEHHS HAaCiHHA, MPOLOBXKYEThCA
pobora i3  BIpPOBa/pPKEHHS  POCJUH  poAy
Liquidambar B o03e/eHeHHS1 Ta €KCIO3ULilHO-
KoJsiek1ivHi aingHku HBC.

BucHosku

Y HauioHanbHOMYy 60TaHiUHOMY cajy iMeHi
M.M.T'pumika (HBC) npoBoauTbcsi  BcebiuHe
BUBYEeHHs Liquidambar L.. Ha ocHOBi aHasizy
apxiBHUX [JIaHUX Ta HAYKOBUX My6JiKalil,
HaykoBusaMu HBC BugiseHo doTupu erTanu
PO3BUTKY A0CJilxeHb Liquidambar, no4yrMHaw4uu 3
1939 poky no cworoaHimHiii 4ac. [IpoBejeHo
JocJifKeHHs1 noumupeHHs Liquidambar Ta ioro
JleKopaTUBHUX QopM B YKpaiHi. 3a3HayeHo, W10
BUKOPHUCTAaHHA UHX JepeB y O3eJleHeHHI MicT
3pocTtae. PekoMeHAYETbCA BHUKOPUCTAHHA MpeJ-
CTaBHUKIB poay Liquidambar B nanpmadTHOMY
OyAiBHULTBI A/l CTBOpeHHs rpyn abo B SKOCTi
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COJIiTEpPIB Yy MapkKax, CKBepax, 300MapkKax, Jico-
napkax, Ipu o3eJieHeHHi BYJIUIb, Oy/IbBapiB, MJ011,
NpUOYIUHKOBUX TEPUTOPiN, aAMiHICTpaTUBHHUX
OyaiBesib, NPUBAaTHUX CaJub, B EKCIO3ULiAX
6oTaHiYHUX caJliB Ta JeHJpomnapkiB. /JlouisibHO
pO3UIUPUTH AoCHipkeHHs Liquidambar 3 1#oro
iHBa31MHOCTI Ta JIiKapChKUX BJIACTUBOCTEH B SIKOCTI

Horo ¢QoHAy HOBMMM BHAaMU Ta QopMamy,
JOCJIiPKEeHHSI IX eKOoJIoTiYHUX, MOpOoJIOriYHUX Ta
¢dbeHoJIoriYHUX 0CO6JIMBOCTEH, OLliHKA MEPCIIEKTUBU
MOJAJbII0I IHTPOAYKL], MOIIYK ONTUMAJIbHUX YMOB
BUKOPUCTAHHA B MICbKOMY O3eJIeHeHHI Ta
napkKo6yAiBHUITBI, po3pobKa pekoMeHJalil i3
PO3MHOEeHHS Ta KyJbTUBYBAaHHA LJUX POCJIHH.

CUPOBHUHHOI pOCAMHU s ¢dapMaleBTUYHOI
IPOMUCJI0BOCTI. [lepCIeKTUBHUMU HalpsMaMU
NOCJipKeHb € IMoJaJiblile 36aradyeHHs KOJIeKLiH-
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AHOTAIIA

MeTa po6oTu. [locixkeHHS yAbTPAaCTPYKTYPU NOBEPXHI JIMCTKOBOI MJIaCTUHKU BUAiB poay Viburnum L. daopu
Ykpaiuu: V.opulus L., V. lantana L. V. tinus L. y 3B’3Ky 3 HeoOXifHicTI0 Bifj60py cTpec BUTPUBAJIUX BUCOKO-
JleKOpaTUBHUX POCJIMH 3 /I/1s1 03eJIeHEHHS] aHTPOIIOTEeHHO TpaHCc$OpMOBaHUX yp6oaaHAILadTiB.

MeTogosorig. Matepianu Bifgiopani B 'epbapii IncTuTyTy 60TaHiku im. M.I. Xonoaunoro (KW) Ta Tep6apiit
JIbBiBCbKOTO yHiBepcuTeTy imeHni IBaHa ®panka (LW) 3 pisHux Touok apeasy. BukopucTtani MeTogu CBiTJIOBOI Ta
CKaHYBaJIbHOI eJIEKTPOHHOI MiKpOCKOIIil.

HaykoBa HOBU3HA. 3a JOIIOMOIOI0 METOJIB CBITJIOB I Ta CKaHYBaJIbHOI €JIEKTPOHHOI MIKpPOCKOIII JileTaJbHO
JOCT/PKEHO yJAbTPACTPYKTYPy NOBEPXHI JIMCTKIB TPhoX BUAIB pony Viburnum dsopu Ykpainu. BctaHoB/IeHO 03HaKH,
3a SKHMM BUJU DpO3pi3HAOTbCA. Cepel TakKUX O3HAK peaved ucmkogoi naacmuwnku: 'y V.opulus penbed
ocTeorpebiHYacTU Ha aJlakCUaJIbHil NOBEePXHi Ta TpeOHeO0X0NII0BaIbHUN Ha abakcuanbHil; y V. tinus - rop6KyBaTUN
Ta ApibHOrop6kyBaTuil (BigmoBigHo), y V.lantana - octeorpe6iHdyacTUil Ha 060X moBepxHsX. Kpim Toro, Buau
po3pisHsaTbca munom KyTukynu (y V. tinus KyTUKyJa T'1aZieHbKa, Y [JBOX iHIIMX BUJIB - CKJIaA4yacTa); TUIOM Ta
CTYIIeHEM PO3BUTKY MKy TUKYJIIPHOTO BOCKY. KpucTanoigHuii Bick ciocTepiraeTbcs y Bcix BUAiB, mpoTe y V. opulus BiH
npeJcTaBJeHUN I'paHyJlaMy, Y JBOX IHIIMX BUAIB — MJIAaCTUHKAMH, 3pifika rpaHy/aMu. Kipka 3ycTpivyaeTbca 3pigka y
V. opulus Ta V. tinus. Hali6isibIy KiJIbKiCTb BOCKOBUX BiJIKJIa/iB MalOTh JINCTKOBI IJIacTUHKU V. tinus, HallMeHIy —
V. opulus. Po3mileHHS1 BOCKOBUX BiJIK/1a/liB HEOJHOPITHE.

BucHoBKkM. BuBueHa MikpoMopdosoridyHa 6y10Ba yabTPACTPYKTYPH JIMCTKOBOI MJIACTUHKH TPHOX BHU/IB POy
Viburnum dsiopu Ykpainu. B pe3ysnbraTti aHamisy MikpoMopdo1oTidyHUX 0CO6JIMBOCTEN JIMCTKA BUSIBJIEHI CIIJIBHI AJ1
BU/IiB 03HAKH, TA TaKi, 3a AKMMHU BOHU YITKO PO3PIi3HATHCA. JlocaipKeHl BUAU XapaKTepU3yThCA rilIOCTOMaTUYHUM
TUIIOM JIMCTKOBOI NJIACTUHKH, NMApallUTHUMHU NPOJUXaMH, A00pe PO3BUHEHUM EMiKYTHUKYJSPHHUM BOCKOM, GiJbLI
iHTEHCMBHUM ONYLIEHHSM Ha aJlaKCHasbHiA moBepxHi. BigMiHHMMU 03HakaMu € pesibed MOBEPXHi, TUMH BOCKOBHUX
Bifk/aiB, Tun TpuxoM (y V. opulus ta V. lantana HasiBHi 3-5-0cboBi 3ipuyacTi Tpuxomy, y V. tinus Taki TpUXOMH BiJICyTHI;
guiie y V. lantana HasiBHI 3a/103KH) Ta iX JIOKasti3allis, TUN Ta CHiBBiJHOIIEHHS MPOAWUXOBHUX amapatTiB (y V. opulus
nepeBaXKalTh aHOMOIUTHI poAuxw, V. lantana - mapauuTHi, V. tinus HasiBHI JiMille — MApaIUTHi).

Ki11040Bi c/10Ba: IMCTKY, YAbTpacTpyKTypa noBepxHi, CEM, dsiopa Ykpaiuy, Viburnum L.

ABSTRACT

The aims of the study. The aim is to carry out the investigation of the ultrastructure of the surface of the leaf
blade of species of the genus Viburnum L. flora of Ukraine. V. opulus L., V. lantana L., V. tinus L. due to the necessity of
selection of the stress-resistant highly decorative plants for greening anthropogenically transformed urban landscapes
was examined.

Methodology. The materials were selected from Herbarium of M.G. Kholodny the Institute of Botany (KW) and
Herbarium of Ivan Franko National University of Lviv (LW) from different points of the range. Light and scanning electron
microscopy methods were used for the research.

Scientific novelty. The ultrastructure of the surface of the leaves of three species of the genus Viburnum L. of the
flora of Ukraine was studied using the methods of light and scanning electron microscopy. Signs by which species are
distinguished have been established. Thus, the species are clearly distinguished by the type of cuticle (in V. tinus the
cuticle is smooth, in the other two species - folded); type of relief of the leaf blade: in V. opulus, the relief is ossiform ridges
on the adaxial surface and captor - ridger surface on the abaxial surface; in V. tinus - tuberculate type and colliculate type
(respectively), in V. lantana - ossiform ridges on both surfaces. In addition, the species differ in the type and degree of
development of epicuticular wax. Crystalloid wax is observed in all species, but in V. opulus it is represented by granules,
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in the other two species - plates, occasionally granules. Crusts occur occasionally in V. opulus and V. tinus. The leaf plates
of V. tinus have the largest number of wax deposits, the smallest - V. opulus.

Conclusions. The micromorphological structure of the ultrastructure of the leaf blade of three species of the genus
Viburnum of the flora of Ukraine was studied. As a result of the analysis of the micromorphological features of the leaf,
features common to the species and those by which they are clearly distinguished were revealed. Thus, studied species
are characterized by a hypostomatic type of leaf plate, paracytic stomata, well-developed epicuticular wax, more intense

pubescence on the adaxial surface.

Distinctive features are the relief of the surface, the type of epicuticular wax, the type of trichomes (in V. opulus
and V. lantana there are 3-5-axis stellate trichomes, in V. tinus there are no such trichomes; only in V. lantana there are
glands) and their localization, type and ratio of stomata (anomocytic stomata predominate in V. opulus, paracytic stomata

in V. lantana, only paracytic stomata present in V. tinus).

Key words: leaves, ultrastructure of surface, SEM, flora of Ukraine, Viburnum L.

ITocrarnoBka nmpobaemu

B ymoBax ryiobasibHUX 3MiH KJiMaTy
03eJIeHEHHsI aHTPONOTeHHO TPaHCPOPMOBAHUX
yp6osaHAwadpTiB norpebye HOBOro MHixoAay
JUI1 HAYKOBO OOI'PYHTOBAHOTO MiJIbOpy CTpec
BUTPUBA/IUX Ta CTIAKUX [JO HEraTUBHOTO
BIJIMBY «MICBKOI'O OCTpOBa TeIlJa», TeXHO-
reHHUX HaBaHTaKeHb Ta OioMOIIKOAXKEHD
BUCOKOJIEKOpPAaTUBHUX pocauH (Taran et al,
2018) 3 npeACTaBHUKIB IK aOOpUTeHHUX, TaK U
iHTpOoAyKOBaHUX BU/IiB pJiopu YKpaiHU.

Cepen BugniB poay Kanuna (Viburnum)
BiYHO3eJIeH], HalliBBiYHO3€eJIeH] Ta JIMCTOMAAHI
JepeBa Ta Kylli; 3UMOKBITy4i Ta BECHSHO-
KBITy4l BHUJHW; POCJMHHU, 110 IJIOJOHOCATH
BOCEHH, i 306epiraroyu IMJOAM Ha POCIMHI A0
BECHU 0COOJIMBO ZIEKOPATUBHI B 3MMOBUI NEPiof.

Maifke BCi KaJIMHKM HeBUOArJuBi i 106pe
pPOCTYTbh, IPAaKTU4YHO, Ha OYAb-IKOMYy IDYHTI,
BKJIIOYAKO4YU BamnHsakoBUM. [ocaimkenHa ILII.
YyBaeBa Ta iH. NOKas3aJy, W0 BUAAM pPOAY
Viburnum BJlacTUBAa BHCOKa CTiHKICTb [0
IKiJJIMBUX BUKUJIB HaPTOXiMiYHOrO BHUPOO-
HULTBA, BOHU BUTPUMYKIOTb 3allUJIEHICTb I
3ara3oBaHiCThb MiCbKOT'O cepen0BULIA,
BUJJIAIOTE QITOHUUAHU, TOMY iX HeoOXifjHO
myMpluie BUKOPUCTOBYBATH [Ji O3eJIeHEHHH
ypOaHi30BaHOTO i TEXHOreHHOTO Cepe/loBHIla
(Zayachuk & Cibulya, 2013).

BpaxoByrouyu cyyacHi pi3ki KOJIMBaHHA
YMOB 3pOCTaHHSl POCJHH, BUKJIMKaHI IJ100a/1b-
HUMHM 3MiHaMU KJjaiMaTy Ta ypoOaHizaii€to
cepeZlOBUIIA, TEXHOJIOTII O3eJleHeHHd MIiCT
nepefibavyaloTh 3/iMCHEHHS Ni00py BUJIB He
JiMlIe 3a [leKOpaTUBHMMH, ajle W 3a ajalTa-
iIHHUMM O3HAaKaMH Ha OCHOBI Mopdododisio-
JIOTIYHUX Ta aHATOMIYHUX JOCHIIKEeHb, Y TOMY
Yy cIli MiKpoMOpQoJIOTiYHUX JOC/I/I)KEHDb JIUCT-
KOBUX IJIACTUHOK i3 3aJlyYeHHAM MeTO/iB
eJIEKTPOHHOI CKaHy04ol MiKpockoIii, MeToay
KopesiliiHuX TJiessi, 6Ge3aerpajaniiHoro
MeTO/ly Ha OCHOBIi ¢peHoTaliHry puyopecueHiii
xa0podiniB, cTaHy MNOpPOAMXOBOrO amaparty
(Svietlova et al.,, 2018, Svietlova et al.,, 2020;
Demchenko et al., 2019; Futorna et al.,, 2019).
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3 orssiAy Ha ue, Mema po6omu: [0CIi-
JUTU YJbTPACTPYKTYypy NOBEPXHi JIMCTKOBOI
IJIAaCTUHKU BUAIB poay Viburnum L. ¢aopu
Ykpaiuu: V. opulus L., V. lantana L., V. tinus L. y
3B’AA3KYy 3 HEeOOXiIHICTIO Ni60py CTpec BUTPHU-
BaJIUX BHUCOKOJEKOPATUBHUX POCJUH [
03eJIeHEeHHS aHTPOIOTeHHO TPaHCHOPMOBAHUX
ypbosianmadTiB.

Pin Viburnum L. 6yB onvcanuii K. JIiHHEEM,
IIpoTe MNpeACTaBHUKU POAY BiJOMI 3 [JaBHIX
4aciB, AK JKapCbKi Ta JeKOpPaTHUBHI POCIWHHU.
Ha cboropHi y cBiToBil ¢uopi HaniuyroTh 193
Buau poay Viburnum (The Plant List, 2013).
Haili6isibllle pi3HOMaHITTA poOJAy XapaKTepHe
JJid TOMIpHOro KJiMaTy MiBHIYHOI MiBKyJIi
(Takhtajan, 1987). /Jlna TepuTtopii €EBponu
BKa3yeTbcd 9 BuziB (Euro+Med, n.d.), npoTte B
IHIIUX [pKepesiax JeKiJibKa i3 HUX 3a3Haya-
I0TbCA SIK MigABUAM abo Bapialili MIHPOKO
po3noBcromxkeHuXx BUAIB (Viburnum maculatum
Pant. = V. lantana (The Plant List, 2013);
Viburnum sargentii Koehne, Viburnum trilobum
Marshall = V. opulus (Tropicos)). Ha TepuTopii
YkpaiHu BKa3ylOTbCA TPU BUAMY, 3 AKUX V. tinus
€ HaTrypaJsizoBaHuM (Mosyakin, Fedoronchuk,
1999); y meHjaponapkax Ta 60TaHiYHUX cajax
YKpaiHu 1en pig nOpeacTaBJeHWHA 3HA4YHO
mupuie - 1o 22 BuaiB (Barbarych, 1961).

JoBrui mepioxg wacy pig Viburnum
BifHOCHUBCcA n0 poauHu Caprifoliaceae Juss.
(Barbarych, 1961; Chamberlen, 1972; Ferguson,
1976). IcHyBasa TakOX AYMKa, 110 HOTO CJif
BUJIVIMTH B oKpeMy poauHy Viburnaceae Raf.
(Takhtajan, 1987). IliarpyHTsM [AJs1 1bOTO
BUCTYIAOTh HAABHICTh COYEBUYOK Ha KOPi, TUII
CYLBITTS Ta 3aB’s13i, BiZICyTHICTb HEKTApHUKIB
y BiHOUKY, KOPOTKUH 3-X JIoaTeBUH CTOBIMYHUK,
BacKyJisspHa aHaToMifd KBIiTKUA. IIpoTe Ha
cborofHi pig Viburnum pa3oMm i3 6y3uHamu
BKJIOUeHO Yy poauHy Adoxaceae E.Mey (APG 1V,
2016) i Ha OCHOBIi MOJIEKYJIIPHOTO aHaJIi3y
saaepHoi pubocomanbHoi ITS Ta trnK iHTpoHIB
XJIOPOIJIACTiB  mobOyAoBaHa ¢isoreHeTUYHA
kJagorpama poay (Donoghue et al., 2004).


http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameId=77205&PTRefFk=7500000
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameId=7502524&PTRefFk=7500000
http://ww2.bgbm.org/EuroPlusMed/PTaxonDetail.asp?NameId=7502525&PTRefFk=7500000
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AHauni3 JliTepaTypy, NPUCBAYEHOI BUJAM
JAaHOro poAy, CBIAYUTH MPO BEJIUKY KIJIBKICTb
pobiT, NpUCBAYEHUX Oi0OXiMiYHOMY CKJIaAy
BU/IB, Tak fK pif Viburnum BKJ/OYA€E 3HAYHY
KIJIBKICTb  POCJMH, 140 MalTb JIIKapCbKi
BaactuBocTi (Prabhu et al.,, 2009; Prabhu et al,,
2011; Akyol et al., 2016; Kajszczak et al., 2020;
Leontiiev & Khvorost, 2023).

YuMaJia yacTUHA POGIT TaKOX NPUCBAYEHA
MOpPQOJIOTIYHUM [AOCHiIKEHHSIM Te€HEpPaTUB-
Hux opraHiB Ta nuJky (Halbritter, 2017a, b;
Halbritter, Svojtka, 2017; Tsymbalyuk &
Bezusko, 2017). Ha cporogHi BCTaHOBJIEHO
po3Mip MUJKOBUX 3epeH, GpopMy amepTyp Ta
CKYJIBIITYPY €K3WHH, BUABJIEHO MaJliHOMOpdo-
JIOTiYHI 03HAKH, 3a AKUMHU PO3PI3HAIOTHCA BUAU
Viburnum ¢siopu Ykpainu.

['pyna BYeHUX [ochiguna CTPYKTYpy
elnifiepMasibHOI TKAHWUHU JIMCTKOBOI IJIACTUHKU
15 BugiB kanuH ¢uopu TaiBaHio (Wang et al,
2014). B pe3ysbTaTi BCTAaHOBJIEHO, L0 JIUCTKH
JOCJIPKEeHUX BU/IB riOCTOMAaTHU4YHI, IPOLUXHU
QHOMOIIMTHI, pi/illie MapauuTHiI a60 MapaluTHi
Ta JIATEPOLMTHI, 06PHUCHU KJITUH HeNpaBUJIbHI,
AHTUKJIIHAJIbHI CTIHKU KJIITUH 3BUBUCTI, BUTHYTI
abo npsami, TPUXOMHU NpeJICTaBJeHI 3a/103KaMH,
OJHOKJITUHHUMU KOHIYHUMH Ta 31p4YacTUMH
BOJIOCKaMU. B po6OTiI mNpejcTaB/ieHUN KJIIOY
JIs BU3HA4YeHHs BUAIB poay Viburnum 3a
O03HaKaMH elifiepMaJibHOI TKaHUHU JIUCTKIB.

[losspkoBa, pocaimxyrodu Buaud ¢Jopu
CPCP, cepen mopdosioriyHUX 03HAK BKa3ye Ha
JlarHOCTHYHEe 3HAa4yeHHs TUIy Ta XapaKTepy
onyuweHHs JaucTkiB (Poiarkova, 1958). V
V. opulus nvucTky 3BepxXy Maie TroJii, 3HU3Y
MOXyTb OyTu Bijg onymeHux (f. pubescens
Gatsch.) no maiixke rosiux ta roaux. Y V. lantana
JIMCTKU 3BEPXY PO3CiAHO OMNylLlIeHi Ta 3ip4yacTo
6i/1yBaTO-MOBCTUCTI 3HM3Y. JINCTKOBA MJIaCTUHKA
V. tinus 3BepxXy TroJla, HATOMICTb HHXHA
IIOBEPXHA OMNylleHa JOBIMMU KOHIYHUMHU
TPUXOMaMHU, JIOKAJIi30BAaHUMHU 110 KUJILL.

Hawi gocnimpkenns (Badanina & Futorna,
2022) po3mupuiu BifoOMOCTI 100 ONyLUIeHHS
Ta MiKpOMOpPQOJIOTIYHUX ~ 0COOJIMBOCTEN
JuctkiB  V.opulus, a TakoX 3acBig4yuIu
HeOoOXiAHICTh 3a/lydeHHs [0 aHaji3y iHLIuX
BU/IiB JAHOT'O POJY.

Bugu poay Viburnum daopu Ykpainu
BiHOCATBCS A0 Tpbox cekuiid: Opulus (Mill.)
DC., Viburnum Ta Tinus (Mill.) C.B.Clarke
BignoBigHo (Donoghue et al,, 2004).

Marepiaau Ta METOAM AOCAIAYKEHB

Jas1 BUBYEHHSI OCOGJIMBOCTEN yJbTpa-
CTPYKTYpU TMOBEpXHiI JIUCTKIB BUJAIB pOAY
Viburnum ¢sopu YkpaiHM BUKOPUCTOBYBaJIU
MaTepiaad, BipibpaHi B Tepb6apii IHcTUTyTY
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6oTaniku iMm. M.I'. Xosiognoro (KW) ta 'ep6apii
JIbBIBCBKOTO HalliOHAJILHOTO YHIBEpCUTETY
iMmeHni IBana ®panka (LW) 3 pi3sHux To4okK
apeasy. 3 KO>KHOIr'0 rep6apHOro apkyuia Bifou-
pa/i1 JIMCTOK 3 CepejHbOl TPETHHU IaroHy.
JlocaimkeHHs1 3AiMicHIOBaJM 3a /[I0OIIOMOTOI0
CBITJIOBOI'0 Ta CKaHYBaJIbHOTO €JIEKTPOHHOTO
(JSM 6060LA) mikpockomiB.

[l pocutiizKeHHs 3a JOIIOMOI 00 CBIiTJIO-
BOr0 MiKpOCKoNa BiZlibpaHi 3pa3ku BUTpU-
MyBaJ/IM B Malepyodomy po3duHi (40 ma 33%
pPO34YUHY NepUuKucy BoAHIO, 40 MJs J1bOAAHOI
onTOBOI K-TH Ta 20 MJI JUCTUJIbOBAHOI BO/M)
1-2 no6bu npu kiMHaTHIN (229C) TeMnepaTypi.
EnigepMy 3HiMaiu BpydYHy Ta TOTyBaJu
THUMYacoBi aHaTOMIiuHi mnpenapatu. Jocaig-
»KeHHH MeTO/I0M eJIEKTPOHHOI CKaHYH040I MIKpO-
ckomil mpoBoAuJM Yy lleHTpi KOJIEKTUBHOTO
KOPUCTYBAHHA €JIEKTPOHHUMHU MiKpOCKONaMu
HAH VYkpainu IHcTUTyTy 6GOTaHikKH iM.
M.I'. XosiogHOro, [/ LbOro 3pa3KU JIMCTKIB
¢dikcyBasM Ha JIaTYHHUX CTOJIMKAX i HAUJISAIU
TOHKUM ILIapOM 30J10Ta Y BaKyyMHil Kamepi, 3
BUKOPUCTAaHHAM pacTPOBOr0 eJIEKTPOHHOTO
Mikpockony JSM-6060 LA (¢ipma JEOL, AnoHnis).
Onucu NpoBOAWIMCH 3 BUKOPUCTAHHAM TepPMi-
HOJIOTII, y3araJibHeHOl B MNpauAX BiTYU3IHAHUX
Ta 3apy6ikHux BueHux (Ezay, 1980; Baranova,
1985; Chakrabarty & Mukherjee, 1986;
Barthlott et al., 1998; Krak & Mraz, 2008).

AocaipkeHi 3pa3ku:

V. opulus:

1. 3akapnatcbka o06J1acTb, TA4iBCbKUU
pauoH, c. KBaw, gosuna p. HeBesiB, sIMHOBUM
Jic. 23.06.1964. bapancbkuit O. (KW).

2. Opecckast o6J1acThb, besieeBcbKkuii palioH,
c. Masiku, TEppUTOpPUS aCTPOHOMUYECKOM 06cep-
BaTopuu. 09.05.2014. Bonaapenko E. H. (KW).

3. M. KuiB, TepeMky, 6is1g guTAa4oro cagy
Ne 513. 22.08.2018. IlaBnenko-bapumena, B.C.
(KW).

4. JlyraHcbka  006J1aCTh,
22.07.2018. Yycona 0. (KW).

5. JlyraHcbka 06J1acTh, 0KoIULi M. PybixkHe,
xyTip [leHnyHe. 26.07.2018. Yycosa 0. (KW).

V. lantana:

1. YepHiBenbka obJsiacTb, KasbMeHelbKUH
paroH, okoJsnLi c. BopoHoBuLd, ypouuiie Lium-
6asioBa (bina) uepksa, Jic, cxusa. 151 M.H.p.M,
N48°31.698" E026°42.822°. 1. OubliaHCbKUH,
[. Yopuen, B. byxkak, A. Tokaprok, M. Kazewmip-
cbka (KW).

2. M. Binnung, Jicu
02.07.1927. 3epoB [. (KW).

3. W lesie debowym «Obizowa; in querceto
«Obizowa»; Dobrowlany pr. Zaleszczyki
19.05.1938. Leg ]. Madalski et K. Matusiak (LW).

M. PybixHe,

HaL  p. bywoH.
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4. 10>)xHoykpaiHcbk, 47.806270, 31.178598.
[MupsieBa [l. (KW).

V. tinus:

1.Pola: Macchien bei Fisella (aBT.
yTouyHeHHs IcTpig). 16.03.1901. Untchy K. (LW).

2. KpbiMm, noc. Kopeuns, Mucxopckui napk.
28.06.2001. Konomna O.H. (KW).

3. Hukutckuii 6otcaj, 22 oktsabps, 1860.
(KW).

4. KppiM, Hukutckuéi cazx, 20.10.2018.
C. Cagorypckas (KW).

5.KpeiM, mnoc. Hukwurta, 20.10.2018.
C. Caporypckas (KW).
6. KpbiM, HukuTCKMU caj, y BX0JAa,

20.10.2018. C. Capgorypckas (KW).
PesyabTaTh T2 ix 06roBOpeHHA

Sect. Opulus (Mill.) DC.

V. opulus L. JIuCTOK rinoCTOMaTUYHUHU.
[lpoauxyu ABOX TUNIB: AHOMOLIUTHI Ta
napanuTHi (y cniBBigHoweHHi 11 : 2) mo6pe
MOMITHI, He OpPiEHTOBaHI CBOEI JOBIIOIO BiCCIO
B3/I0BX CepeZlHbOI »KUJIKU JIMCTKA MICTATBHCA Ha
abakcua/bHIM MOBEPXHi, Jello Bulle piBHA
OCHOBHUX KJITHH eNifepMu. 3aMHUKaloyi
KJITUHU  TNPOAUXIiB  00JIIMOBaHi  YiTKUM

KYTUKYJSAPHUM BaJUKOM. [IpoauxoBuii iHeKc
" ) R *‘“\\ o s 7

squctka 12,6 %. Ha 060x noBepxXHAX JIMCTKOBOI
IJIACTUHKKM HasgBHI MNOOJAMHOKI OJHOOCBOBI
OJHOKJITUHHI  [OOBrl  KOHIYHI  TPUXOMH.
KyTukyna cknaadacta. Ha noBepxHi HasiBHUH
BiCK, IpeACTaBJeHUU IIiBKOI. Mexi KJIITUH
Jlo6pe nporJsaanTbcesad. OCHOBHI enijepMalsibHi

KJIITUHU  XapaKTepU3yHTbCAd  3BUBUCTHUMU
obpucaMM Ta BUTATHYTUMMU [POEKLIiAMHU.
AHTUKJIIHAJIBHI  enmifiepMasbHi  CTIHKM  He

MOTOBILEHI, IOB M)XK HUMHU He NPOTJIAAAETHCA.
30BHIlIHI MEepUKJIiIHAJIbHI CTIHKMA IepeBaKHO
BUNYKJI. Pesibed afjakcraibHOI MOBEPXHI JIMCT-
KOBOI IIJIACTUHKM ocTeorpebinyactui (Puc. 14).
AbakcvanpHa NOBEpPXHS BiApi3HAETHCA
Bi, ajakcuanbHoi. Pesbed abakcuasbHOI
NOBEpXHiI JIMCTKOBOI IJIACTUHKU TpebOHe-
OXOIIJIFOBAJIbHUM M0 KUJIKAM Ta CITYaCTHUU MiXK
HUMU  (Puc. 1B). AHTHUKJIHAJbHI  CTiHKH
OCHOBHUX ellijepMa/IbHUX KJIITUH MOTOBUIEHI,
MIiCTATBHCA BUILE PiBHA NTEPUKJIIHABHOI CTIHKY,
IIOB MK HUMU He NpPOrJALa€TbCA. 30BHILIHI
NepUKJIiHa/IbHI CTiHKM 1aacki. KyTukysa
CKJaja4dacTta, fobpe po3BuHeHa. Ha mnoBepxHi
HasiBHUU eNiTUKYJISPHUH BiCK, IpeACTaBJIeHUN
IJ1iBKOIO Ta KpucTtasnoigamu (Puc. 1B, I).

Puc. 1. IToBepxna aucrkoBoi maacruaku V. opulus: A — apakCHaAbHA IIOBEPXHA:
ocreorpebiHuyacTuii peabed; b — abaxcmaspHa HOBEPXHA: IPeOHEOXOIIAIOBAABHHUN peAbEd;
B — AoBra xoHiuHa TpHxoMa (abakcnasbHA moBepxHA); I' — rpaHyAn BocKy (abakcHmasbHA IIOBEPXHA)
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Sect. Viburnum

V. lantana L.

Jluctok rinocroMaTuyHuM. Ilpoauxu
AHOMOIMTHI Ta nmapayuTHi (y cniBBigHOIIEHHI
1:9) pobpe NMOMITHI, He OpiEHTOBAaHI CBOEID
JIOBILOK BIiCCIO B3J0BX CepelHbOl >KUJIKH
JIMCTKA, MICTATHCA Jell0 BUlle piBHA OCHOBHUX
KJITUH enifilepMU Ha abakcia/JbHiN enifepmi.
[IlpoguxoBui ingekc 13,05 %. 3aMwukaroui
KJIITUHU PO UXiB 00JISIMOBaHI YiTKMM Ky TUKY-
JIIPpHUM BaJiMKOM. Ha 060X MOBepXHSX JIUCT-
KOBOI IIJIACTUHKY HasiBHE He3HA4YHE OMYIIEHHH,
cbopMoBaHe NOOJUHOKHMHU 3-5 0CbOBHMU
JOBTMMM OJHOKJITUHHUMU KOHIYHHMMH BOJIOC-
KaMu (puc. 2A), 6arato-ocbOBUMHU 3ipyacTUMHU
BoJsiockaMU (puc. 2b-B) Ta mnooguHOKHMMU
3as03kamH (puc. 2 b, B). bBaraTo-ocboBi 3ipuacTi
TPUXOMU CPOPMOBaHI JeCATUKIITUHHOIO HXKKOIO
Ta Ppi3HOW KIJBKICTIO [JOBTCUX [OUCTAJIbHUX
KJIITUH (Bif TpbOX /10 AeB'ATH), 6araToOKJIITUHHI
32/103KM MalTh ILIECTUKJITUHHY HIDKKy Ta
OJJHOKJIITUHHY OKpyrJy roJiiBKy. KyTukysa
CKJIaZyacra.

Penbed agakcraibHOI MOBEPXHI JIMCTKO-
BOI IJIACTUHKMU OCTeorpebiHYacTUl (iHKoOJIHU

octeoprebiHyacTto-3MopuikyBatuii) (Puc. 2A).
Ha noBepxHi HasgsBHUM BiCK, NpejCTaBJIeHUHU
MJIIBKOIO Ta KPUCTAJIONOAIOHUMHU BiJK/IaAaMHU
(piBHOKpal MeMOpaHOMNOAIOHI NMJIACTUHKY, 110
MOXYTb OYTH pO3MillleHi BiJHOCHO piBHOMiIpHO
10 BCid MOBEPXHi JIMCTKOBOI MJIACTUHKH ab0
30cepeJpKeHi npu OCHOBI TpuxoMm). KoHTypu
eliZlepMaJIbHUX KJITUH HediTKi. OnyumeHHsa
He3HayHe, cbopmoBaHe IIOOAUHOKHUMU
OJHOKJITUHHUMHU  2-50CbOBHUMH  [IOBTUMU
KOHIYHUMHU TPUXOMaAMHM.

AbakcranbHa NOBEPXHS He BiZipi3HAETbCA
Bi, ajakcuanbHoi. Pesnbed abakcuasbHOI
NOBEPXHIi JINCTKOBOI IJIACTUHKHU OCTeOorpebiH-
yactui (Puc. 2b). Ha noBepxHi HasgBHUH BicK,
npeJCTaB/JeHUH MJIBKOK Ta PiIKO KpPUCTaJO-
inamu. KpucranoifHuM BiCK mnpejCTaBJIe€HUMN
nisokpaiMmu maactuHkamu (Puc. 2B). Mexi
KJIITUH HediTKi. KOHIYHI TpuxoMu piBHOMipHO
po3MillleHI Ha NOBEPXHI JIMCTKA, 3aJ03KHA Ta
3ipyacTi BOJIOCKM 30CepeKeHi N0 >KUJIKax
(Puc. 2).

Puc. 2. IToBepxHaA AMCTKOBOI MAacTHHKH V. lantana: A — aAnakCaAbHA IIOBEPXHA:
ocreorpebiHuacTnii peab€d, AOBri KOHiuHI Tpuxomu; b — aGakcumasbpHa TOBepXHA:
ocreorpebiHuyacTuii peabed; B — 3ipuara Ta 3aA03ucTa TpUXOMU (a0aKCHAABHA IIOBEPXHA);
I' — xpucraroiau Bocky (abakcrasbHA IOBEPXHA)
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Sect. Tinus (Mill.) C.B. Clarke

V. tinus L.

Jluctok rinocroMaTuyHuM. Ilpoauxu
napanuTHI A00pe TMOMITHI, He OpiEHTOBaHI
CBOEI0 [JIOBIIOK BICCIO B3J0BX CepeHbOI
KUJIKU JIUCTKA. MicTATbcd BHUILEe piBHA
OCHOBHUX KJITUH enigepmu. I[IpoguxoBui
ingekc 10,9 %. 3amuKarwyi KJIITUHU NPOAUXIB
006/1IMOBaHI YiTKUM KyTUKYJISPHUM BaJIMKOM.
OnymeHHs HasfiBHe JiMlle Ha abaKCUaJbHIK
noBepxHi i cpopMoBaHe O0JHOOCHOBHUMHU
JOBTMMH KOHIYHUMU Tpuxomamu. KyTukyna
riaajeHbka. Pesnbed ajakcuanbHOI NMOBepXHIi
JINCTKOBOI MJIaCTUHKU ropoKyBaTui (Puc. 3A).
Ha mnoBepxHi HagBHUHU BIiCK, NpeJCTaBJIeHUHU
IJIIBKOKO Ta KPUCTAJOIJHUMU BiJKJAaJaMU

188 mm

(kipka Ta wizokpai NJIaCTUHKU), 110 pO3MillleHi
PIBHOMIpHO MO BCi moBepxHi. Mexi KJIITUH
HediTKi. Ony1ieHHs BiZICYTHE.

AbakcuaspHa TMOBEpPXHS BiJIPi3HAETHCA
Bif, azakcuasnbHOl. Penbed abakcuanbHOI
MOBEPXHI JIMCTKOBOI NMJIACTUHKHU Jpi6GHOrOpo6-
kKyBaTui (Puc. 3b). Ha noBepxHi HasiBHUH BICK,
npe/CTaBJeHUHN IJIIBKOK Ta KPUCTANO0IZLAMHU.
KpucranoigHuii BicK NpejcTaBJeHUN TpaHy-
JlaMH Ta 3piaka kipkoto (Puc. 3T). Mexi k1iTUH
HeyiTKi. OnymeHHA BiJi MOOJWUHOKOTO [0
cepeaHboro, chopMOBaHE OAHOKJITUHHUMU
OJJHOOCbOBUMM [IOBIMMU KOHIYHUMH TPHUXO-
Mamu (Puc. 3B).

ZEKU

= —
B 1 B

Puc. 3. IToBepxHA AMCTKOBOI IAACTHHKH V. tinus: A — aAaKCHaAbHA IIOBEPXHA: TOPOKyBaTHIA
peabed; b — aGakcuaspHa moBepxH:A: APiOHOropOKyBaTHii peabed; B — A0Bri KOHIUHI TpuUXOMU
(abakcmaspHa noBepxHA); I' — Kipka Ta KpHUCTAA0iAM BOCKY (a0aKCHAABHA IIOBEPXHA)
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TakumM 4YMHOM, Halli  JOCJiKEeHHS
NiATBEP/KYIOTh Ta PO3LWUPKIOTHL BiJOMOCTI
100 ONyIIeHHA Ta MiKpoMOopQoJIoriyHuX
0COOJIMBOCTEN JIUCTKIB MpeJCTaBHUKIB POAY
Viburnum. 30kpeMa JIMCTKU BCiX A0CTIPKEHUX
BUJIB TilIOCTOMAaTUYHI, IPOJAUXU AHOMOLIMTHI
Ta NapayuTHi abo NapaluTHI, 3HAXOAATbCA
BUILe PIBHA OCHOBHHUX KJITHUH elliJilepMHU 1 He
Opi€EHTOBaHiI CBOEW JOBUIOK BiCCIO BiJHOCHO
TOJIOBHOI »KMUJIKY JIUCTKA. 3aMHUKa04i KJIITUHU
NpoAYXiB 06JIIMOBaHI YiTKUM KYTUKYJSAPHUM
BaJIUKOM. TakoxX BCi JOCHigKeHi BUIU
XapaKTepU3yITbCA 3BUBUCTHUMHU 0OpUCaMM Ta
pO3IJIaCTAHUMU NPOEKLiAMU KJITUH. OCHOBHI
KJIITUHU eNifiepMu MaloThb 4iTKi (abakchaibHa
noBepxHs V.opulus) abo HediTKi KOHTypHU
(V. lantana Ta V. tinus).

Ha ocHoBIi npoBesieHUX AOCTiP)KEHb 0YJ10
TaKO>X BCTAHOBJIEHO OCHOBHI XapaKTepUCTUKHU
YJAbTPACTPYKTYPU  MOBEPXHI  JOCJiJIXKEeHUX
BUJiB. BcTaHOBJIEHO 03HAKH, 3a SKUMU BUIU
po3pi3HAwTbCA. Cepesy TaKUX O3HAK THUII
KyTUKyJaU: y V. tinus KyTUKyJa TJaZieHbKa, y
JIBOX IHIIMX BUJIB - CcKJag4acta. Pesbed
MOBEPXHI JINCTKOBOI MJIACTUHKH, SIKY OiJIbILIICTh
JOCHIJHUKIB BBa)KalOThb CTaJIOK JAiar”Hoc-
TU4YHOIO o3Hakoio (Chakrabarty & Mukherjee,
1986; Futorna et al, 2016), pisHuid y
JocaimxkyBaHux BugiB: y V.opulus penbed
ocTeorpe6iHYacTUH Ha aJlakCUa/IbHil MOBEPXHI
Ta rpe6HeOoX0MNI0BaJbHUM Ha abaKCUaIbHIN; Y
V. tinus - rop6KyBaTU Ta APiOHOrOpOKYyBaTHUI
(BizmoBigHo), y V.lantana - octeorpe6iH-
4YacTUX Ha 060X MOBEPXHSX.

BaxksiuBe TakcoHoMiuHe Ta ¢inoreHe-
TH4YHe 3HAa4YeHHA Mae€ | NPOJUXOBUM amapar
(Ezau, 1980; Baranova, 1985; Adedeji &
Jewoola, 2008; Wang et al. 2014), cTpykTypa
dKoro € BujocnequdiyHow o3Hakow. Pasom 3
THM, BOHa BifoOpa)ka€ MNPHUCTOCYBAHHSA
POCJIIMHU [0 YMOB Micue3poctaHHd (Futorna et
al,, 2019). Y pocnigxeHux npecTaBHUKIB poay
Viburnum HasiBHI mpoAWXyd [ABOX THUIMIB i B
3aJIeXKHOCTI BiJ, BHUAY, IX CHIBBiJHOIIEHHS
BifpisHsieTbca. 3okpeMa, y Buay V. opulus
nepeBaXkaloTh aHOMOUUTHI npoauxu (Puc. 4A),
B TOM yac K y V. lantana - napauuTHi (Puc. 4B).
Bup V. tinus XapakTepU3y€eTbCA HaABHICTIO
JiMIlle MapauuTHUX npoauxis (Puc. 4B).

[IpoguxoBi IHJEKCH 3a JeAKUMHU JaHUMU
(Adedeji & Jewoola, 2008) € Bax/IHUBOIO
TaKCOHOMIYHOI0 Ta QiJIOTeHETUYHOI 03HAKOIO,
a TakKoX IX MOXHa BHUKOPUCTOBYBATH $K
MapKepHi [OKa3HUKU [JJI1  BU3HA4YEHHH
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azanTayil 1o HOBHUX YMOB MicClLe3pOCTaHHA
(Demchenko etal., 2019). Y gocnifxeHux BUAiB
NPOJUXOBUM IHJEKC BCTAHOBJIEHO B MeXax BiJ|
10,9 po 13,05. Haiibinbie 3HayeHHS Mae
V. lantana - 13,05 %, gocTaTHbO OGJM3BKUH 10
Hboro y Buay V. opulus - 12,6 %; HaiMeHIIUH y
cepensemHomopcbkoro V. tinus - 10,9 %.

OnyleHHs JIMCTKOBUX MJIACTUHOK BBaXKa-
€ETbCA KCepoMOpP(HOI O0O3HAKOK 1 4acTo
BUKOPUCTOBYETbCA JJid  JAIarHOCTUKUA  Ha
CeKLiMHOMYy Ta BHJOBOMY DpiBHAX (Adedeji
&Jewoola, 2008; Krak & Mraz, 2008; Khan et al.,,
2013; Futorna et al., 2016; Futorna et al., 2017).
i Bcix  OOCHi)KeHMX  BHJIB  KaJIUH
XapaKTepHa HasBHICTb [JOBrMX KOHIYHHUX
TpuxoMm (Puc. 4T).

Bisbml nofi6bHe omylleHHd MiX BUJAaMHU
V. opulus ta V. lantana. Tak y uux BU/iB HasiBHi
3-5 ocboBi 3ipuacti Tpuxomu (Puc. 4/1), gxi
BifcyTHi y V. tinus. Tako»x y 060X BU/[iB KOHi4Hi
TPUXOMHU BifxuseHi i po3MmilleHi GijiblI MeHII
NOOJMHOKO, B TOW Yac K y V. tinus BoHU 6ib11
TOHILI, JOBTi, IPUTUCHYTI I MOXYTb pPO3MillLy-
BaTHUCb Ny4yKaMu. AGakcuajbHa MOBEPXHSA Y
V. opulus Ta V. tinus xapakTepu3yeTbCS Malxe
MOBHOIO BiZiCyTHiCTIO TpUXOM, oaHakK y V. opulus
AyKe PIAKO MOXYTb TpPalIATUCA IOOLUHOKI
KOHI4YHi BoJIoOCKM. Ha BigMiHY Big 1myUx JaBOX
BUAiB, y V.lantana KOHiYHi TPUXOMH MalOTh
Jiekinibka ocedl. Takox sivie y V. lantana HasiBHi
3ayso03ku (Puc.4E) Ta 3ipyacti Bosiocku (Ha
aJlakCUaJ/IbHiN TOBEPXHi).

Po3MileHHA TpPUXOM TaKOoX pi3He. Y
V. opulus Ta V. lantana KOHi4Hi TPUXOMHU 6inbLI
MeHII PiBHOMIpHO pO3MillleHi MO0 NOBEPXHI
JIMCTKOBOI IIJIACTUHKHY, B TOU Yac aK y V. tinus
BOHU JIOKaJ1i30BaHI no6/M3y  KUJIOK.
BUKJ/IIOUEHHAM MOXXHa BBa)KaTHU PO3MillleHHA
3aJI03UCTUX Ta 3ipYacTUX TPUXOM IO XKUJILI y
V. lantana.

XapakTep Ta THI BOCKOBUX BiJKJaJiB
BBaXKalOThCA J1arHOCTUYHO BaroMMMHU
o3Hakamu (Chakrabarty & Mukherjee, 1986;
Futorna et al., 2016). Pasom 3 TuM, NOTY>KHsI
KYTUKyJla Ta eNiKyTUKYJSAPHUM  BiCK
MOXYTbhb CBiJUMTHM MNOpO ajanTalil [Jo
3MiHIOBaHHX YMOB JoBKiJisA (Futorna et al,
2019). Cepep, focaigkeHUX BUJIB HAUOIIbILY
KIJIBKICTb ~ BOCKOBUX  BiJKJaiB  MalOThb
JIUCTKOBI NiacTUHKU V. tinus, HauMeHIy -
V. opulus. Bci BUiu MaloTh BOCKOBY IJIiBKY, IKa
MaJIOMOMIiTHa. Kpucranoiguuu BiCK
TPAIJIAETbCA Y B TiM 4YM iHWIK Mipi y BCiX
BUJiB, poTe y V. opulus BiH npejcTaBieHUN
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rpaHyJiaMHy, y JBOX iHIIMX KaJIMH — IJIACTHUH-
KaMu 1 Jyme 3pigka rpanynamu. Kipka
3ycTpivaeTbes 3piaka y V. opulus Ta V. tinus.
Po3MillleHHI BOCKOBMX BiAKJadiB TaKOX
HeofHopiaHe. Tak y V. tinus Mai:ke oZJHaKOBa

KIJIBKICTh BOCKYy Ha 000X 06OKaX JIMCTKOBOI
nJ1acTUHKa. Y BuAy V. opulus Kipka noMiTHima
Ha ajJlakcuaJibHii noBepxHi, a y V. lantana
IJIACTUHKM  4YacTille  TpamJIAKTBCA  Ha
abakcuasbHIN (Ha afakCUabHIN AyXe pifKo).

A

E

Puc. 4. Emiaepmic anctkoBoi maactuakn: A — V. opulus; b — V. lantana; B — V. tinus;
I" — pAoBra xoniuna trpuxoma (V. opulus); A — 3ipuacra tpuxoma (V. lantana);
E —3aro3ucra tpuxoma (V. lantana)

Bucnosku

BuBueHa wMikpoMopdoJsiorivna 6yz0Ba
YJBTPACTPYKTYPHA  JIUCTKOBOI  IJIACTUHKH
TPpBOX BUJIB poay Viburnum dsiopu Ykpainu. B
pesysbTaTi aHaMizy MiKpoMopQOJIOTiYHUX
0COOJIMBOCTEM JIMCTKA BUABJIEHI CHiJIbHI JJIs
BM/iB O3HAKH, Ta TakKi, 3a SKUMHU BOHHU YIiTKO
pO3pi3HATHCA. JoCai>KeHi BUIU XapaKTepH-
3YIOTbCA TilIOCTOMAaTUYHUM TUIIOM JIMCTKOBOI

88

IJIACTUHKH, MapalUTHUMU NMpPOJUXaMH, obpe
PO3BUHEHUM  EMIKYyTUKYJSIPHUM  BOCKOM,
6i/bIl iHTEHCUBHUM OMYIIEHHSIM Ha aJaKCu-
aZibHIM MoBepxHi. BifAMiHHMMHK O3HakKaMu €
pesibed MOBepPXHi, TUMIM BOCKOBUX BiJiKJ/ajliB,
Tun tpuxom (y V. opulus ta V. lantana HasiBHi
3-5-ocboBi 3ipuacTi Tpuxomu, y V. tinus Taxi
TPUXOMHM BifCcyTHI; e y V. lantana HasABHI
3aJI03KM) Ta IX JIOKaJji3allis, TUIl Ta CHiBBiJ-
HOLeHHS1 MpoauxoBux amapatiB (y V. opulus
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nepeBaXKalTh aHOMOLUTHI npoauxy, V. lantana - TaKCOHOMIYHI O3HakKu, a W Taki (HasgBHICTb
napanuTHi, V. tinus HasiBHi Jik1lIe - MapalMTHi). ONYUIeHHSsI, KYTUKYJU Ta eNiKyTUKYJSPHOro

Pe3ysbTaTy [OCHIKEHHA YJIbTPaCTPYyK- BOCKy), LI0 CBiyaTb MpO HEOOXiJAHICTb
TYpY IOBEpXHi JIMCTKOBOI IJIACTUHKU BHUJIB LIMPUIOr0  BUKOPUCTAHHA  JOCJIiJKYBaHUX
poay Viburnum L. dsiopu YKpaiHnu 3acBiguuiy, BU/IiB /IJIsI IAPKOBOTO 03€JIeHEHHS 3 OTJISAZly Ha
mo cepen MiKpoMOpPQOJIOTIUHUX XapaKTe- apujusaliro KaiMary.

PUCTUK eNifjepMU JIMCTKA € He JIULIe LiHHI
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STUDY OF PHYTOTOXICITY OF BLACK TEA WITH HERBAL AND FRUIT
SUPPLEMENTS BY GROWTH TEST WITH LEPIDIUM SATIVUM L.

T

Harasist Tkauyk, /Iro60B 3esieHa, OnekcaHgpa JleryH, Oger Tkauyk

AOC/III>KEHHSA ®PITOTOKCUYHOCTI YOPHOI'O YAIO
3 TPAB’SHUMMU TA ®PYKTOBUMMU JOBABKAMMU
3A POCTOBMM TECTOM 3 LEPIDIUM SATIVUM L.

DOI: 10.58407/bht.1.24.9

ABSTRACT

Tea can contain biologically active compounds which phytotoxicity deserves attention.

The aim of the work was to study the phytotoxicity of black tea with herbal and fruit additives according to the
phytotest with Lepidium sativum L.

Methodology. Phytotoxicity was evaluated in a growth test with the test plant L. sativum, the seeds of which were
germinated on filter paper with the tested tea solutions. We studied 6 types of packaged black Ceylon tea without
additives (control) and with various herbal and/or fruit additives and natural flavorings, freely available in the retail
network of Ukraine. The test indicators were the germination energy of L. sativum seeds (3rd day of the study), seed
germination (5th day of the study), the length of the roots and the aerial part of the seedlings (the 5th day of the study).
Phytotoxic indexes were calculated - seed germination index and root length index. The results were processed
statistically.

Scientific novelty. The phytotoxicity of black tea with herbal and fruit supplements was investigated using a
growth test with L. sativum. The absence of phytotoxicity of the investigated tea variants was shown by the root length
index of L. sativum seedlings.

Conclusions. The study of phytotoxicity of black tea with herbal and fruit supplements according to the growth
test with L. sativum showed moderate toxicity based on the plant seed germination index in case of the mixture of black
and green teas with supplements of apple, cornflowers, pot marigold, safflower, rose and natural flavoring «Grapes».
However, according to the root length index of the seedlings, this tea did not show phytotoxicity, as did other tested
variants of black tea with herbal and fruit additives. Further detailed phytotoxicity studies of all constituent teas with
herbal and fruit supplements are needed. The risks of cornflower and safflower consumption by women should be
indicated on the packaging of products that contain them.

Key words: fruit supplements, herbal supplements, Lepidium sativum, phytotesting, tea

AHOTAIIA

Ya# Moke MiCTUTH 610/I0TIUHO aKTHUBHI CIIOJTYKH, piTOTOKCHUYHICTh IKUX 3aCJYTOBY€E Ha yBary.

MeTo10 po60TH 6yJi0 focaigKeHHS GITOTOKCUYHOCTI YOPHOI0 Yalo 3 TpaB'sHUMHU Ta GPYKTOBUMHU A06aBKaMHU
3a piToTectom 3 Lepidium sativum L.

MeTopouoria. ®iTOTOKCHYHICTh OLiHIOBAJIM y POCTOBOMY TeCTi 3 TeCT-pOCAHWHOI0 L. sativum, HaciHHS sIKOI
IpopolyBau Ha GibTpyBabHOMY Namnepi 3 L0C/iA>)KyBaHUMHU pO3YMHAMU 4ato. Jloc/izKyBaiu 6 BU/iB IaKETOBAaHOTO
YOPHOTO I[eHJIOHCHKOTO Yalo 6e3 /[06aBOK (KOHTPOJIb) Ta 3 Pi3HUMH TPaB'IHUMHU Ta/ab0 PpyKTOBUMH Z06aBKaMU Ta
INPUPOJAHUMHU apoMaTU3aTOPaMH, BIJIbHO JOCTYNHI y TOProBesIbHIM Mepexxi YkpaiHu. TecT-nokasHUKaMu 6yJi0 06paHO
eHeprilo mpopocTaHHd HaciHHA L. sativum (3-a gob6a mociimpkeHHs ), cxoxicTh HaciHHA (5-a mo6a AocuimkeHHs),
JIOBXKUHY KOPiHHSA Ta HaZj3eMHOI YaCTUHU NPOPOCTKiB (5-a fo6a focaimkeHHs). PodpaxoByBanu GpiTOTOKCUYHI iHAEKCH
- iHZeKC cX0XKO0CTi HAaciHHA Ta iHAEeKC JOBXUHU KOPiHHS. Pe3yibTaTh 06p06/1eHO CTaTUCTHUYHO.

HaykoBa HoBHM3Ha. [loc/ikeHO QITOTOKCHYHICTh YOPHOTO Yalo 3 TpaB'THUMU Ta GPYKTOBUMH /06aBKaMH 3a
pocToBUM TecToM 3 L. sativum. [loka3aHo BificyTHiCTb GITOTOKCUYHOCTI AOCJiI)KYBaHUX BapiaHTIB 4alo 3a iHJeKkcoM
JOBXHWHHU KOPIHHA NPOPOCTKIB L. sativum.
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BucHoBKkM. /[locaijpkeHHsT QITOTOKCHYHOCTI YOPHOrO 4Yarw 3 TpaB'sTHUMU Ta PPYKTOBHMH J06aBKaMMU 3a
pOCTOBUM TeCcTOM 3 L. sativum 1nokasaJio NOMipHYy TOKCUYHICTb 3a iHIEKCOM CX0>KOCTi HaCIHHS TeCT-POCJMHU JJid 4alo,
1110 € CyMiILILII0 YOPHOT'O Ta 3eJIeHOr0 YaiB 3 Jo06aBKaMU s16J1yKa, BOJIOLIOK, HariJj0K, cadiopy, TPOSIHAU Ta HATypPaJbHOIO
apomartusatopa «Bunorpaza». Ilpore 3a iHZEeKCOM [JOBXHMHH KOPiHHS NPOPOCTKIB 3a3HAaYe€HHWU 4Yall He NpPOSBUB
diToTOKCHMYHOCTI, IK ¥ iHIII AOCAiKYBaHI BapiaHTH YOpHOTO Yalo 3 TPaB'SIHUMHU Ta GPYKTOBUMU Jlo6aBKaMU. [1oTpi6HI
noJaJbllli JeTalbHi A0CAiI)KeHHS GITOTOKCUYHOCTI BCiX CK/Ia/[0BUX 4YaiB 3 TpaB'IHUMU Ta GPYKTOBUMHU [J06OaBKaAMU.
Pu3uku BXKMBaHHS BOJIOLIKHU Ta cadiopy *KiHKaMU MOBUHHI OYTH BKa3aHi Ha YIIaKOBI[i MPOAYKTIB, AKi IX MiCTATb.

Kiro4oBi ciioBa: Lepidium sativum, TpaB’siHi 1o6aBky, ¢piToTecTyBaHHSA, PPYKTOBI J06ABKH, Yail

Introduction

Tea made from the dried leaves of
Camellia sinensis L. is the second most
consumed beverage in the world after water
(McKay & Blumberg, 2002). Tea from China,
India and Sri Lanka, countries where current
regulations of pesticide use, worker protection
and environmental pollution often fall short of
international standards, consistently show
pesticide residues (Naik, 2015). Pesticide
residues, including chlorpyrifos, were recently
detected in Ukraine (Chernivtsi region) in
jasmine (originating from China) used in
various tea blends exported from the Federal
Republic of Germany (Shevchenko, 2024). The
Food and Drug Administration (in the USA)
constantly detects a high level of prohibited
compound residues in imported tea that
reaches the American consumer. In particular,
they detect permethrin (a synthetic pyrethroid
linked to cancer and endocrine disruption), DDE
(a metabolite of DDT, banned in the US in 1972),
heptachlor epoxide (a derivative of the pesticide
heptachlor, which was banned in the US for use
in agriculture as itself as a termiticide, due to its
carcinogenicity and persistence in the environ-
ment), as well as acetamiprid (a neonicotinoid,
toxic to bees). Given these concerns, consumers
should choose certified and labeled organic
products that prohibits residual pesticides and
is verified for producers' compliance with
organic management systems plans and
contains only permitted substances (Naik,
2015). Recently, it has been found that heavy
metals are a serious problem because they are
highly absorbed by tea plants, causing signifi-
cant risk of tea contamination (Han et al., 2005;
Shi et al,, 2008; Schwalfenberg et al., 2013).

The toxicity and safety of a number of teas
and herbal supplements were tested using a
bioassay method (Dosumuetal., 2010; Lee etal,,
2019; Li et al, 2019; Rojo et al, 2020;
Sotiropoulou et al., 2020; Sunandar & Alfarabi,
2021). Thus, using Vibrio fischeri as a test
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organism, toxicity was shown for aqueous
extracts of chamomile (Matricaria chamomilla
L., syn: Matricaria recutita) and sage (Salvia
officinalis L.), which are popular in herbal teas
(Sotiropoulou et al., 2020). When studying the
toxicity of different types of tea using shrimp
(Artemia salina L.) as a test object, they were
found to be safe (Dosumu et al., 2010). The
highest toxicity was noted for high concentra-
tions of caffeinated Tetley tea, decaffeinated
Tetley tea, and raw lemongrass, and the authors
emphasize the need for pre-dilution before
consumption (Dosumu et al., 2010). In a shrimp
(Artemia salina L.) bioassay, it was shown that
taxus herbal teas brewed at 75°C had a greater
toxic effect (290.58 ppm) compared to teas
brewed at 95°C (536.38 ppm) (Sunandar &
Alfarabi, 2021). The nontoxic safety of fermented
green tea with Aquilariae Lignum was shown in
a toxicological experiment with mice or rats
(Lee etal., 2019). It has also been shown on rats
that huanghuali (Dalbergia odorifera T. Chen)
tea shows no obvious toxicity (Li et al., 2019).
Oral administration of a concentrated mixture
of green tea polyphenols to mice potentiated the
toxic effects caused by intraperitoneal admi-
nistration of ebulin f. The obtained conclusions
raise questions about the abuse of concentrated
extracts of green tea as food antioxidant
supplements, in particular, when using medical
drugs affecting the gastrointestinal tract or
taking toxic compounds (Rojo et al., 2020). It is
known that a sensitive plant for toxicological
experiments is Lepidium sativum L. (Khan et al.,
2018; Bozym et al., 2021; Tkachuk et al., 2022;
Tkachuk & Zelena, 2023). Therefore, the aim of
this study was to investigate the phytotoxicity of
black tea with herbal and fruit supplements by
phytotesting with L. sativum.

Materials and methods

Test plant and research samples

Lepidium sativum was chosen as the test
plant, the seeds of which were placed in a
quantity of 10 pieces in a Petri dish on filter
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paper, which was moistened with the
investigated tea solution. The experiment was
repeated three times. We studied 6 types of
packaged black Ceylon tea without additives
(control) and with various herbal and/or fruit
additives and natural flavorings, freely available
in the retail network of Ukraine. The
investigated tea solutions were prepared as
specified by the manufacturer: 1 tea bag (2 g of
tea) was poured with 200 ml of boiled water and
infused for 3-5 minutes; then the solution was
cooled to room temperature and used in further
research. The names of the researched teas and
their manufacturers are withheld to prevent
accusations of advertising/anti-advertising. The
studied teas are conventionally marked from T1
(control) to T6. The composition of the studied
teas (according to the manufacturer) is as follows:

T1 - small Ceylon black tea;

T2 - small Ceylon black tea, small Chinese
green tea (10 %), chopped apple (1.5 %), flower
petals (cornflowers, pot marigold, safflower,
roses) (1.5 %), natural flavoring «Grapes»;

T3 - small Ceylon black tea, crushed
raspberry berries (5 %), safflower flower petals
(1 %), natural flavoring «Raspberry», natural
flavoring «Vanilla»;

T4 - small Ceylon black tea, chopped
berries in an equal portion (strawberry, rose
hip) (5 %), natural flavoring «Forest Berries»;

T5 - small Ceylon black tea, small Chinese
green tea (10 %), crushed strawberries (1.5 %),
cornflower petals (0.5 %), natural flavoring
«Strawberry»;

T6 - small Ceylon black tea, chopped fruits
in equal portions (pineapple and peach) (5 %),
orange peel (3 %), safflower petals (1 %),
natural flavoring «Peach», natural flavoring
«Passion fruit».

Test indicators and phytotoxic indices

The test parameters were the germination
energy of L. sativum seeds (3rd day of the
study), seed germination (5th day of the study),
the length of the roots and the aerial part of the
seedlings (5th day of the study) (Tkachuk et al.,
2022). Phytotoxic indices were calculated -
seed germination index (SGI) and root length
index (RLI) (Bagur-Gonzalez et al, 2011;
Tkachuk & Zelena, 2022; Tkachuk et al., 2022):

Nt(i)_Nc

sG1 = MO 1)
RLI = —Lt(f‘“ (2)

where Nt(i) and Nc - the number of germinated
seeds in experiment (i) and control, respec-
tively; Lt(i) and Lc - the average root length in
experiment (i) and control, respectively.

A scale was used to assess phytotoxicity
(Bagur-Gonzalez et al., 2011):

-0.25 < SGI or RLI < 0 - slight toxicity;

-0.5 < SGI or RLI < -0.25 - moderate toxicity;
-0.75 < SGI or RLI < -0.5 - high toxicity’

-1 <SGI or RLI < -0.75 - extreme toxicity.

Statistical data processing

The obtained results were processed
statistically (the arithmetic mean, the error of
the arithmetic mean, the significance of the
differences of the arithmetic means were
determined), as previously described (Tkachuk
& Zelena, 2023).

Results and Discussion

The results of the study of the phyto-
toxicity of tea solutions according to the growth
test with L. sativum are presented in Fig. 1 and
in Table 1.

Table 1
Test indicators of L. sativum and phytotoxic indices
The length of the
Research | The energy of . Root length
. snetsy », | Germination, % gt above-ground part, | SGI | RLI
option | germination, % mm
mm

T1 80.0+5.8 80.0+5.8 14.1+1.1 28.1%1.6 - -
T2 53.3 +3.3* 56.7 £ 6.7* 16.2+1.7 252+25 -0.29 | 0.15
T3 90.0 +10.0 90.0 +10.0 18.7 + 1.5* 278+ 1.5 0.13 0.33
T4 73.3+3.3 73.3+3.3 11.5+1.0 25923 -0.08 | -0.18
T5 70.0+5.8 70.0+5.8 13311 28921 -0.13 | -0.06
T6 73.3+6.7 73.3+6.7 11.3+£19 22.0+3.0 -0.08 | -0.20
Notes: — - the index is not calculated;

* — the difference is statistically significant compared to the T1 option
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Fig. 1. Seedlings of the test plant (5th day) growing on the tested tea solutions:
a—tea T1; b —tea T2; c — tea T3; d — tea T4; e — tea T5; f — tea T6

It was showed that the investigated tea
solutions did not affect the germination energy
and germination of L. sativum seeds, compared
to the control (T1), except for the T2 option
(Table 1). For variant T2, statistically significant
differences compared to the control are shown:
a 1.5-fold decrease in seed germination energy
and a 1.4-fold decrease in seed germination
(Table 1). According to the SGI phytotoxicity
index, tea is moderately toxic. At the same time,
according to the RLI phytotoxicity index, T2 tea
is not phytotoxic (Table 1).

All tested variants of teas did not affect the
test indicator of the length of the aerial part - no
statistically significant difference with the
control was noted. There was also no
statistically significant difference compared to
the control for the root length indicator, except
for the T3 variant (Table 1). It was established
that in variant T3 the length of the roots is
significantly longer (1.3 times), compared to the
control, phytotoxicity was not noted (Table 1).
In addition, there is a report that compost tea
increased the growth rates of 30-day-old L.
sativum: relative growth rate, specific leaf area,
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unit leaf rate and relative leaf growth rate
(Farzamisepehr et al, 2014). The authors
explain the observed effect of compost tea on
the growth of L. sativum plants by the better
availability of plant growth regulators and
humic acid, which is formed as a result of
increased microbial activity (Farzamisepehr et
al., 2014). Since the tested teas contain herbal
and fruit additives, it is important to analyze
their phytotoxicity separately.

In particular, among the additives
contained in the researched teas, safflower and
cornflower petals deserve special attention.
Among the chemical compounds of cornflower
flowers are: glycoside cyanarin, centaurin and
chicorin; anthocyanins pelargonin and cyanidin;
flavonoids luteolin, astragalin, kaempferol,
apiin, cosmosin, quercetin and rutin; cyanine
dye, saponins, resinous and pectin substances,
alkaloids, ascorbic acid, carotene and mineral
salts (Description and characteristics of the blue
cornflower plant, n.d.). Pre-sowing treatment
with alcohol extracts of plants of the genus
Cornflower (Centaurea L.) had an inhibitory
effect on the germination of garden cress seeds:
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at a concentration of 1 mg/ml, seed germination
decreased by 8-42 % compared to the control,
at 10 mg/ml - by 30-100 %. Suppression of
linear root growth of garden cress seedlings was
observed (by 35-52%) after pre-sowing
treatment of seeds with the studied extracts, as
well as accumulation of raw biomass of
seedlings and roots by 23-89 % (Rakhmaeva et
al.,, 2020). At the same time, there are reports
that extracts of cornflower plants did not show
phytotoxicity for the germination of garden
cress, but inhibited the growth of young plants,
especially roots. The greatest phytotoxic effect
was found for methyl-tert-butyl ether, where
inhibition of growth indicators was 35% or
more (Sharonova et al., 2021).

Safflower is considered a valuable source
of nutrients. It includes vitamins C, A, E, D, B12
and Bs; glycosides; trace elements (sodium,
calcium, iron, magnesium, potassium); lignan
alcohols;  polyunsaturated  fatty  acids;
flavonoids (luteolin, carthamidine and
isokarthamidine) (Safflower.., n.d.). Among
safflower compounds, sesquiterpene lactones
(secondary metabolites of safflower roots)
deserve attention, for which phytotoxicity was
noted against Lolium perenne, Lolium rigidum
and Echinochloa crus-galli - weeds in
agriculture (Rial et al.,, 2020). According to the
authors, the obtained data are the basis for the
development of future agrochemicals with
allelopathic activity based on natural products
without harming the environment (Rial et al,
2020). The remains of safflower shoots also had
an inhibitory effect on the test radish plant
(Motamedi et al.,, 2016). At the same time, it was
shown that the remains of safflower roots have

a higher level of allelochemical substances than
the remains of shoots (Motamedi et al.,, 2016).

Cornflower and safflower have restric-
tions for use by women. It is stated that corn-
flower, due to the content of cyan components,
is contraindicated during pregnancy and
breastfeeding (Description and characteristics
of the blue cornflower plant, n.d.). Safflower is
contraindicated for use during pregnancy and
heavy menstrual discharge (Description and
characteristics of the safflower plant, n.d.).
However, there is no information on the risks of
using a product containing cornflower and
safflower on the packaging of the tested teas. In
our opinion, manufacturers of teas containing
these plants should indicate the possible
dangers of their use and risk groups.

Conclusions

The study of phytotoxicity of black tea
with herbal and fruit supplements according to
the growth test with L. sativum showed
moderate toxicity based on the plant seed
germination index in case of the mixture of
black and green teas with supplements of apple,
cornflowers, pot marigold, safflower, rose and
natural flavoring «Grapes». However, according
to the root length index of the seedlings, this tea
did not show phytotoxicity, as did other tested
variants of black tea with herbal and fruit
additives. Further detailed phytotoxicity studies
of all constituent teas with herbal and fruit
supplements are needed. The risks of
cornflower and safflower consumption by
women should be indicated on the packaging of
products that contain them.
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MARKERS OF LIPID AND PROTEIN OXIDATION
IN THE BLOOD OF WOMEN AND MEN
WITH AUTOIMMUNE HASHIMOTO’S THYROIDITIS

~Tg

I'anmHa TkadyeHKO, Ypuryasa OcmyiibcbKa, HaTasiss Kypraaiok

MAPKEPHM OKMCHEHHJ JIITIIAIB I BIJIKIB Y KPOBI JKIHOK I YOJIOBIKIB
3 AYTOIMYHHUM TUPEOIANTOM XAIINMMOTO

DOI: 10.58407/bht.1.24.10

ABSTRACT

Purpose: The aim of this study was to analyze changes in markers of oxidative stress (lipid peroxidation and
oxidative modification of proteins) and the total antioxidant capacity in the blood of women and men with autoimmune
Hashimoto's thyroiditis (HT).

Methodology. This study was carried out in a group of 153 individuals. The group of women participating in the
study consisted of 109 individuals (71.24 %), while the group of men consisted of 44 individuals (28.76 %). All persons
were divided into two groups: 1) euthyroidism (n = 64; men - n = 18, and women - n = 46); and 2) Hashimoto's
autoimmune thyroiditis with subclinical hypothyroidism (n = 89; men - n = 26, and women - n = 63). The functioning of
the thyroid gland was additionally verified by measuring the concentration of thyrotropin (TSH), free triiodothyronine
(fT3), free tetraiodothyronine (thyroxine, fT4), and antibodies against thyroid peroxidase (anti-TPO). The concentration
of thyrotropin, trilodothyronine, free thyroxine and the concentration of antibodies against thyroperoxidase in human
serum were determined using the electrochemiluminescence method "ECLIA" on the immunological analyzer Elecsys
Cobas e 411 (Hitachi, Japan). In each group of women and men with euthyroidism and Hashimoto's autoimmune
thyroiditis with subclinical hypothyroidism, the 2-thiobarbituric acid reactive substances (TBARS), carbonyl derivatives
of protein oxidative modification (OMP), and total antioxidant capacity (TAC) were determined.

Scientific novelty. Statistically significant changes in levels of oxidative stress markers were not observed. In
women with HT, elevated TBARS levels with simultaneously increased TAC levels in the plasma and erythrocytes were
observed. Additionally, levels of aldehydic and ketonic derivatives of oxidative modification of proteins in the blood of
women with HT were lower compared to the women with the euthyroid state. In men with HT, levels of markers of
oxidative stress (except TAC levels in the plasma) were lower compared to those obtained in men with the euthyroid
state.

Conclusions. Hashimoto's thyroiditis with subclinical hypothyroidism does not have a direct influence on levels
of biomarkers of lipid and protein oxidation. The results obtained in the current study highlight the need for future
investigations of biomarkers of lipid and protein oxidation, especially depending on the duration of this disease.

Keywords: autoimmune thyroiditis; oxidative stress; subclinical hypothyroidism; 2-thiobarbituric acid reactive
substances (TBARS); carbonyl derivatives of protein oxidative modification (OMP); total antioxidant capacity (TAC)

AHOTANIA

MeTa: MeTo10 JaHOTO JOCi/KeHHs OYB aHaJli3 3MiH MapKepiB OKCUJATUBHOTO CTpecy (IepeKHCHOro OKUCHEHHS
JIiMiAiB Ta OKHCHIOBaJbHOI MoJudikalii 6i/KiB), a TaKOX 3araJbHOI aHTUOKCUJAHTHOI aKTUBHOCTI B KPOBi KiHOK i
40JIOBiKiB 3 ayToiMyHHUM THpeoiauToM XamumoTo (AIT).

MeTopouoris. lle focaigpkeHHs npoBoAuocs B rpyii 153 oci6. ['pyna xiHOK, ki 6pajiu y4yacTb y JOCTiKeHH],
cksazanacs 3 109 oci6 (71,24 %), a rpymna 4oJioBikiB - 3 44 oci6 (28,76 %). Ycix oci6 6ys0 po3ziseHo Ha JABi rpynu:
1) eytupeos (n = 64; 4yosoBiKM — n = 18, xKiHKU - n = 46); 2) ayToiMyHHUH TUPeOiAUT XAlIMMOTO 3 CyOKJ/IiHIYHUM
rinotupeosom (n = 89; 4osIOBiKM - n = 26, KiHKU — n = 63). OyHKIIOHYBaHHSI IUTOBUAHOI 3aJI03U J10JJaTKOBO
nepeBipsiid IIJIIXOM BUMiproBaHHS KoHUeHTpalii Tupeotponiny (TTI), BiibHOro TpuitogtrupoHiny (fT3), BisbHOTO
TeTpalloATUPOHiHY (Tupokcuny, fT4), aHTUTIN A0 TUpeonepokcuzaasu (aHTu-TII0). KoHneHTpauito TUpeoTpomiHy,
TPUHAOJTUPOHIHY, BIJIBHOTO TUPOKCUHY Ta KOHLEHTpAL|il0 aHTUTIJ NPOTH THUPEONEpPOKCUAA3U B CUPOBATLi KpPOBI
BU3HaYa/u esleKTpoxeMintoMiHecieHTHUM MeToZoM «ECLIA» Ha iMyHosioriuHoMy aHasizatopi Elecsys Cobas e 411
(Hitachi, flmonis). ¥ koxHil rpymi kiHOK i 4osOBiKiB 3 eyTHpeo3oM i ayTOiMyHHHUM THpeoifuTOM XallMMOTO 3
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CYOKJIHIYHUM TinoTHpeo3oM Bu3Hadaad y KpoBi BMicT TBK-akTuBHux npoaykTtiB (TBARS), kap6oHiIbBHUX MOXiAHUX
OKHUCHIOBasIbHOI MoAuikanii 6isnkiB (OMB), a Tako 3arasibHy aHTHOKCUAAHTHY akTUBHIcTb (TAC).

HaykoBa HoBU3HA. CTaTUCTUYHO 3HAYYLIMX 3MiH PiBHIiB MapKepiB OKUCHIOBAJIbHOT'O CTPECY HE CIIOCTepiraaocs.
Y xinok 3 AIT cnocrepiranu nigBuuieHHss piBHa TBARS 3 opHovyacHuM nigBuuieHHsaM piBHa TAC y nsiasmi Ta
eputponyTax. Kpim Toro, piBHi asnb/jieriHuX i KETOHOBUX MOXiJHUX OKHMCHIOBa/IbHOI Mo diKallii 6i71KiB y KpoBi »KiHOK
3 AIT 6yJ/iM HIXKYMMHU MTOPiBHSIHO 3 pe3yJibTaTaMM, OTPMMaHKWMHU B TPYIIi )KiHOK 3 eyTHpeo30M. Y 4oJ0BikiB i3 AIT piBHi
MapkepiB okcupaTuBHOTO cTpecy (kpiMm piBHsa TAC y msiasmi) 6y/d HMXKYMMH NMOPIBHSHO 3 TaKMMH Y YOJIOBIKIB i3
eyTUPEO30M.

BUCHOBKM. AyTOIMyHHUH TUPeOifUT XallUMOTO 3 CyOKJIiHIYHUM TiMOTUPE030M YV HAIIUX AOCIiP)KEHHAX HEe Ma€E
NpsIMOTO BIJIMBY Ha piBHI 6ioMapKepiB OKWCHEHHS JiNi/iB i 6i1KiB. Pe3ybTaTH, OTpUMaHi B NOTOYHOMY JIOCJIi/I>KEHHI,
NiJIKPeCaI00Th HEOOXiAHICTh MalbyTHIX JOCiP)KeHb 6ioMapKepiB OKUCHeHH JiiniziB i 6i/1KiB, 0c06JIMBO B 3a/1€2KHOCTI
Bi/j TPUBAJIOCTI bOI'0 3aXBOPHOBAHHA.

Kio4oBi c/oBa: ayTOIMyHHUH THUPEOIAUT; OKHMCHIOBAJBbHUM CTpec; CyOkJiHiuHUM rinotupeos; TEK-akTuBHI
npoaykTu (TBARS); kap6oHinbHI moxifHi okHcHIOBasbHOI Moaudikalii 6iskiB (OMB); 3arajbHa aHTHOKCHAAHTHA
aktuBHicTb (TAC)

are protected from autoimmune diseases by
lymphoid cells of the innate immune system

Autoimmune thyroiditis is a chronic  (Rocchi et al, 2008). There is a peak frequency
inflammatory disease that is associated with the during the fourth decade, and the mean age of
destruction and damage of thyroid follicles and presentation is 35 years (Rocchi et al., 2008).
cells. At the same time, the aggression of the  Autoimmune thyroiditis can be accompanied by
immune system is directed against the thyroid  hypothyroidism (a decrease in the ability of the
gland (Ralli et al, 2020). AITD development  gland to produce hormones), hyperthyroidism,
occurs due to loss of immune tolerance and euthyroidism, and diffuse and nodular changes.
reactivity to thyroid autoantigens: thyroid  |p addition, with the disease, the appearance of

peroxidase (TPO), thyroglobulin (TG), and  cystsand nodes is not uncommon (Franco et al,,
thyroid stimulating hormone receptor (TSHR). 2013).

This leads to infiltration of the gland by T cells Recently, scientific data have appeared
and B cells that produce antibodies specific for  jndicating a significant role of oxidative stress in
clinical manifestations of disease (Antonelli et the development of autoimmune thyroid
al,, 2015; Mikos et al., 2014, Kristensen 2016). disorders (Rybakova et al.,, 2020; Kochman et
T cells in Hashimoto's thyroiditis (HT) induce 4], 2021). It is assumed that the synthesis of
apoptosis in thyroid follicular cells, leading  thyroid hormones depends on the concentra-
ultimately to the destruction of the gland. tion of H202, which, due to high toxicity, must be
Cytokines (IL-1a, IL-1b, IL-2, IL-4, IL-6, IL-8,  in strict accordance with the activity of
IL-10, IL-12, IL-13, IL-14, TNF-a and IFN-y) are  antioxidant systems (Szanto et al, 2019).
involved in the pathogenesis of thyroid diseases Normally, many biochemically unfavorable
working in both the immune system and processes occur on the apical membrane of the
directly targeting the thyroid follicular cells. thyrocyte, which makes it possible to limit the
They are involved in the induction and effector  ction of free radicals and avoid cell destruction
phase of the immune response and inflam- (Carvalho and Dupuy, 2013). However, under
mation, playing a key role in the pathogenesis of  pathological conditions, enzymatic systems are
autoimmune thyroid disease (Miko$ et al., 2014; disrupted and their components become
Khan et al,, 2015). abnormally activated in the cytoplasm, and this,

Its prevalence is about 1 in 1,000 people  jp tyurn, leads to functional and morphological
and increases with age, affecting up to 40% of disorders (Ohye and Sugawara, 2010). Inflam-
elderly women (Hollowell et al., 2002). Thyroid matory-dystrophic changes in tissues, in these
failure is seen in up to 10% of the population.  ¢onditions, are associated with the attack of free
The incidence of HT is higher in countries where radicals from the internal environment of the

there is excess iodine in the diet, approximately  pody, where, for various reasons, their increased
1.3%, compared to 1% in countries that are concentration arises and is maintained
iodine-sufficient (Zimmermann and Boelfa\ert, (Phaniendra et al., 2015). Free oxygen radicals
2015). It affects more women than men witha  adversely affect biological molecules such as

female-to-male ratio of 18:1. This is due to the lipids, proteins, and DNA (Lobo et al,, 2010).
production of hormones and the fact that males However, one should not forget about the
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important role of oxidative stress in the physio-
logical adaptation and regulation of intra-
cellular signaling (Burton and Jauniaux, 2011).

Oxidative stress may be a significant risk
factor in the pathogenesis and progression of
Hashimoto's thyroiditis and the development of
complications (Mikulska et al., 2022). A deeper
understanding of the nature of oxidative stress
and its role in the development of autoimmune
thyroid disorders may contribute to the identifi-
cation of new methods for its assessment and
the expansion of therapeutic ranges for this
disease.

Paying attention to the relevance of a
current issue, we decided to analyze changes in
markers of oxidative stress (lipid peroxidation
and oxidative modification of proteins) and the
total antioxidant capacity in the blood of women
and men with autoimmune Hashimoto's
thyroiditis (HT).

Materials and methods

Participants. The participants of the
study were recruited among patients of non-
public Health Care Center U & O Zdrowie -
Home-based long-term care (Lebork, Poland). A
detailed medical history was taken, and a
physical examination was performed on all
participants. The Research Ethics Committee of
the Regional Medical Commission in Gdansk
(Poland) approved the study (KB-32/18). All
patients provided written informed consent
before the start of the study procedures. This
study was carried out in a group of 153 indivi-
duals. The group of women participating in the
study consisted of 109 individuals (71.24 %),
while the group of men consisted of 44 indivi-
duals (28.76 %). All persons were divided into
two groups: 1) euthyroidism (n =64; men-n=18,
and women - n = 46); and 2) Hashimoto's
autoimmune thyroiditis with subclinical hypo-
thyroidism (n = 89; men - n = 26, and women -
n = 63).

The functioning of the thyroid gland was
additionally verified by measuring the concent-
ration of thyrotropin (TSH), free triiodothyro-
nine (fT3), free tetraiodothyronine (thyroxine,
fT4), and antibodies against thyroid peroxidase
(anti-TPO). The concentration of thyrotropin,
triiodothyronine, free thyroxine and the
concentration of antibodies against thyropero-
xidase in human serum were determined using
the electrochemiluminescence method "ECLIA"
on the immunological analyzer Elecsys Cobas e
411 (Hitachi, Japan). In each group of women
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and men with euthyroidism and Hashimoto's
autoimmune thyroiditis with subclinical hypo-
thyroidism, the 2-thiobarbituric acid reactive
substances (TBARS), carbonyl derivatives of
protein oxidative modification (OMP), and total
antioxidant capacity (TAC) were determined.

Blood samples. For determination of
thyrotropin, triiodothyronine, free thyroxine,
and the concentration of antibodies against
thyroperoxidase, the material for the study was
blood collected from the cubital vein into special
clot tubes (Serum ClotActivator). It was then
centrifugated in a centrifuge for 3 minutes at
3,000 rpm. The resulting serum was transferred
to properly labeled tubes and evaluated in a
biochemistry analyzer for 18 minutes.

For the determination of oxidative stress
biomarkers, venous blood samples (5 ml) were
obtained from the capital vein of each
participant using sterile disposable plastic
syringes. Specimens were collected at the same
standardized time to minimize any effect of
diurnal variation. The blood samples were
collected in tubes with K3-EDTA anticoagulant
(1.5 = 0.25 mg/ml). The clear, non-hemolyzed
supernatant plasma was separated using clean,
dry disposable plastic syringes. Blood samples
and plasma were stored at +4°C and used within
2 days for the analysis of biomarkers of
oxidative stress.

The 2-Thiobarbituric acid reactive
substances (TBARS) assay. The level of lipid
peroxidation was determined by quantifying
the concentration of 2-thiobarbituric acid
reacting substances (TBARS) with the
Kamyshnikov (2004) method for determining
the malonic dialdehyde (MDA) concentration.
This method is based on the reaction of the
degradation of the lipid peroxidation product,
MDA, with 2-thiobarbituric acid (TBA) under
high temperature and acidity to generate a
coloured adduct that is measured spectro-
photometrically. The nmol of MDA per mL was
calculated using 1.56:10°> mM-1 cm as the
extinction coefficient.

The carbonyl derivatives of protein
oxidative modification (OMP) assay. To
evaluate the free radical-induced protein
damage in blood samples, a content of carbonyl
derivatives of protein oxidative modification
(OMP) based on the spectrophotometric
measurement of aldehydic and Kketonic
derivatives in the blood was performed. The
rate of protein oxidative destruction was
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estimated from the reaction of the resultant
carbonyl derivatives of amino acid reaction with
2,4-dinitrophenylhydrazine (DNFH) as described
by Levine et al. (1990) and as modified by
Dubinina et al. (1995). DNFH was used for
determining the contents of carbonyl groups in
soluble and insoluble proteins. Carbonyl groups
were determined spectrophotometrically from
the difference in absorbance at 370 nm
(aldehydic derivatives, OMP370) and 430 nm
(ketonic derivatives, OMP430).

Measurement of total antioxidant
capacity (TAC). The TAC level in samples was
estimated by measuring the 2-thiobarbituric
acid reactive substances (TBARS) level after
Tween 80 oxidation. This level was determined
spectrophotometrically at 532 nm (Galakti-
onova et al, 1998). The sample inhibits the
Fe2+/ascorbate-induced oxidation of Tween 80,
resulting in a decrease in the TBARS level. The
level of TAC in the sample (%) was calculated
according to the absorbance of the blank
samples.

Statistical analysis. The mean * S.E.M.
values were calculated for each group to
determine the significance of the intergroup

43
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difference. All variables were tested for normal
distribution using the Kolmogorov-Smirnov and
Lilliefors test (p > 0.05). The significance of
differences between parameters (significance
level, p<0.05) was examined using the Mann-
Whitney U test and the Kruskal-Wallis test by
rank (Zar, 1999). All statistical calculations
were performed on separate data from each
individual with STATISTICA 13.3 software
(TIBCO Software, Polska).

Results and discussion

Malonic dialdehyde (MDA) is an end
product of lipid peroxidation induced by ROS.
This marker can be used to assess oxidative
damage and measure whole-body or tissue
oxidative stress (Torun et al., 2009; Erdamar et
al., 2010). Elevated MDA levels are observed in
tissues damaged by ROS as end products of
peroxidation, which makes them markers of
oxidative stress in the body (Ruggeri et al,
2021). The level of 2-thiobarbituric acid
reactive substances (TBARS) in the blood of
men and women with euthyroid state and
autoimmune thyroiditis with subclinical
hypothyroidism is presented in Fig. 1.

K Females
K Males

Hashimoto’s thyroiditis

Fig. 1. The level of 2-thiobarbituric acid reactive substances (TBARS)
in the blood of men and women with euthyroid state
and autoimmune thyroiditis with subclinical hypothyroidism.

The results of our study showed a higher
level of TBARS in the blood of women with HT
(40.97 + 1.58 nmol /L) compared to the values in
euthyroid women (40.24 + 1.38 nmol/L). In the
group of men, other results were obtained, e.g. the
level of TBARS in men with Hashimoto's disease
was lower (39.30 + 2.11 nmol/L) compared to the
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euthyroid group (40.56 *1.82 nmol/mL). The
level of TBARS in the blood of women with HT
was 1.8% (p>0.05) higher compared to
women with euthyroidism. However, the level
of TBARS in the blood of men with HT was
1.78 % (p > 0.05) lower than in the group of men
with euthyroidism. Comparing the values of
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TBARS in groups of euthyroid women and men,
we can conclude that this level is at the same
level in women (40.24 + 1.32 nmol/L) and men
(40.56 £ 1.82 nmol/L) (Fig. 1).

Carbonyl derivatives of proteins are stable
products that are formed with the participation
of amino acid residues of proline, arginine,
lysine, and threonine with the formation of
Michael adducts. Also, carbonyl derivatives of
proteins can be formed with the participation of
amino acid residues of lysine, cysteine, and
histidine with products of lipid peroxidation.
Moreover, the carbonylation of arginine and
lysine is accompanied by the loss of one or more
nitrogen atoms. In addition, they can be formed
during glycation/glycoxidation of lysine amino
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24,5

24
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23
euthyreosis

Aldehydic derivatives of OMP

groups. According to a number of researchers,
carbonyl derivatives are formed during metal-
catalyzed protein oxidation (Grimsrud, 2008).
The most important consequence of protein
oxidation is the inactivation of enzymes.
Modification of proteins makes them more
sensitive to proteolysis. An increase in the
persistence of carbonyl proteins may be the
result of a decrease in the activity of cellular
protease systems (Dissmeyer et al., 2018).

The level of aldehydic and ketonic
derivatives of oxidative modification of proteins
in the blood of men and women with euthyroid
state and autoimmune thyroiditis with
subclinical hypothyroidism is presented in
Figures 2 and 3.

HFemales
K Males

Hashimoto’s thyroiditis

Fig. 2. The level of aldehydic derivatives
of oxidative modification of proteins in the blood of men and women with euthyroid
state and autoimmune thyroiditis with subclinical hypothyroidism.

As a result of the current research, a
slightly lower level of aldehydic derivatives of
oxidative modification of proteins was obtained in
the blood of women with autoimmune thyroiditis
(25.35 £ 0.63 nmol/mL) compared to the values
in euthyroid women (25.51 * 0.42 nmol/mL).
mL). In the group of men, similar results were
obtained, i.e. the level of aldehydic derivatives of
OMP in men with HT was (24.91 + 0.75 nmol/mL),
compared to the group of men with
euthyroidism (25.22 # 0.53 nmol/mL). The level
of aldehydic derivatives of OMP in women and
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men with HT was respectively lower by 0.7 %
(p>0.05) and 1.2 % (p > 0.05) compared to the
group of women and men with euthyroidism.
Comparing the values of aldehydic derivatives
of oxidative modification of proteins in euthy-
roid women and men, we can conclude that the
level of aldehydic derivatives of OMP is at the
same level in women (25.51 * 0.42 nmol/mL)
and men (25.22 * 0.53 nmol/mL) (Fig. 2).
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Fig. 3. The level of ketonic derivatives
of oxidative modification of proteins in the blood of men and women with euthyroid
state and autoimmune thyroiditis with subclinical hypothyroidism.

The results of our study showed a lower
level of ketonic derivatives of OMP in the blood
of women with HT (32.76 * 0.66 nmol/mL)
compared to the values in euthyroid women
(33.16 + 0.53 nmol/mL). Similar results were
obtained in the group of men. In men with
Hashimoto's disease, the level of ketonic deriva-
tives of oxidative protein modification was
lower (32.69 * 0.84 nmol/mL) compared to the
group of euthyroid men (33.06 + 0.66 nmol/mL).
The level of ketonic derivatives of OMP in
women and men with HT was lower by 1.2%
(p> 0.05) and 1.1 % (p > 0.05), respectively,
compared to the euthyroid group of women and
men. Comparing the values of ketonic deriva-
tives of OMP in euthyroid men and women, we
can conclude that the level of ketonic derivatives
of oxidative modification of proteins is at the
same level in women (33.16 * 0.53 nmol/mL)
and men (33.06 + 0.66 nmol/mL) (Fig. 3).

Total antioxidant capacity (TAC) is a
parameter that indicates the overall ability of
the body to neutralize oxidants. It takes into
account all antioxidants contained in body
fluids, including exogenous and endogenous
compounds (Marrocco et al., 2017). In turn, the
total oxidation state (TOS) is based on the
oxidation of ferrous ions to ferric ions in the
presence of various oxidants. It reflects the
degree of oxidation of body fluids, represented
by the level of radicals (Rovcanin et al,, 2016).
The oxidative stress index (OSI) is a measure
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calculated as the ratio of the total oxidation state
to the total antioxidant response (TAR) and
therefore represents the overall degree of
oxidation of the body (Ates et al., 2018).

The level of total antioxidant capacity in
the plasma of men and women with euthyroid
state and autoimmune thyroiditis with
subclinical hypothyroidism is presented in
Fig. 4.

As aresult of the current studies, a slightly
higher level of total antioxidant capacity in the
plasma of women with autoimmune thyroiditis
was obtained (45.27 * 1.98 %) compared to the
value in euthyroid women (42.48 +2.11 %).
In the group of men, similar results were
obtained, i.e. the level of TAC in men with HT
was (48.56 * 3.38 %), compared to the group of
men with euthyroidism (47.54 + 2.12 %). TAC
levels in the plasma of men and women with HT
were higher by 6.5 % (p > 0.05) and 2.1 % (p >
0.05), respectively, compared to euthyroid
women and men. Comparing the values of total
antioxidant capacity in the euthyroid groups of
women and men, we can conclude that the
plasma TAC level was at a lower level in women
(42.48 +2.11 %) compared to men (47.54 + 2.12 %)
(Fig. 4).

The level of total antioxidant capacity in
the erythrocytes of men and women with
euthyroid state and autoimmune thyroiditis
with subclinical hypothyroidism is presented in
Fig. 5.
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Fig. 4. The level of total antioxidant capacity
in the plasma of men and women with euthyroid state and autoimmune thyroiditis
with subclinical hypothyroidism.
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Fig. 5. The level of total antioxidant capacity
in the erythrocytes of men and women with euthyroid
state and autoimmune thyroiditis with subclinical hypothyroidism.

As a result of the current research, a
slightly higher level of total antioxidant capacity
was obtained in the erythrocytes of women with
autoimmune thyroiditis (67.08 + 1.89 %) com-
pared to the values in women with euthy-
roidism (66.59 + 1.71 %). However, in the group
of men, the level of TAC was slightly lower
(65.80 = 4.18 %) compared to the group of men
with euthyroidism (66.85 + 1.54 %). The level of
TAC in the erythrocytes of women with HT was
higher by 0.8 % (p > 0.05) and lower by 1.6 %
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(p>0.05) in men compared to the group of
women and men with euthyroidism, respectively.
Comparing the TAC values in the erythrocytes of
women and men with euthyroidism, we can
conclude that the level of TAC in erythrocytes
was at the same level in women (66.59 + 1.71 %)
and men (66.85 * 1.54 %) (Fig. 5).

In the current study, we analyzed changes
in levels of oxidative stress markers (lipid
peroxidation and oxidative modification of
proteins) and the total antioxidant capacity in
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the blood of women and men with Hashimoto's
thyroiditis. As a result of the current research,
statistically significant changes in levels of
oxidative stress markers were not observed. In
women with HT, elevated TBARS levels with
simultaneously increased TAC levels in the
plasma and erythrocytes were observed.
Additionally, levels of aldehydic and ketonic
derivatives of oxidative modification of proteins
in the blood of women with HT were lower
compared to the women with the euthyroid
state. In men with HT, levels of markers of
oxidative stress (except TAC levels in the
plasma) were lower compared to those obtain-
ned in men with the euthyroid state (Fig. 1-5).

The results of studies on the relationship
between hypothyroidism and oxidative stress in
humans are conflicting (Rybakova et al., 2019).
It has been suggested that in patients with AIT
and hypothyroidism, the prooxidant environ-
ment may play a role in the development of
atherosclerosis (Papadopoulou et al, 2020).
The increase in oxidative stress can be
explained not only by a decrease in the
concentration of antioxidants but also by a
change in lipid metabolism since a significant
relationship ~was found between the
concentration of malonic dialdehyde (MDA) and
LDL, the content of total cholesterol, and
triglycerides. Increased oxidative stress in both
hypothyroid and subclinical hypothyroidism
states can be explained by both the insufficient
increase in the antioxidant status and the
altered lipid metabolism in these cases (Torun
et al., 2009). Other studies have also confirmed
an increase in MDA in both overt hypothy-
roidism and subclinical hypothyroidism (Torun
et al,, 2009; Haribabu et al., 2013). Morawska et
al. (2020) observed that total antioxidant
potential (TAC) was significantly lower (by
82 %), while total oxidant status (TOS),
oxidative stress index (OSI), and the level of
oxidation products of proteins (AGEs) and lipids
(lipid hydroperoxides) were significantly higher
in HT patients compared to the control group.
Moreover, the saliva of euthyroid patients with
HT also demonstrated a reduced antioxidant
potential (Morawska et al., 2020).

It remains a debatable question whether
oxidative stress is associated with hypothyro-
idism as such or whether it is associated with a
change in the lipid spectrum due to thyroid
dysfunction. For example, Santi et al. (2012)
described oxidative stress in subclinical
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hypothyroidism (indicated by decreased
arylesterase and elevated TBARS and catalase
activity) but associated it with the influence of
hypercholesterolemia in thyroid dysfunction.
Secondary hypercholesterolemia to thyroid
dysfunction and not hypothyroidism per se
appears to be associated with oxidative stress in
subclinical hypothyroidism (Santi et al.,, 2012).

Another study (Oztirk et al, 2012)
conducted on patients with subclinical
hypothyroidism in the outcome of AIT did not
reveal differences in the concentration of MDA
in patients with hypothyroidism and in the
control group; however, in patients with
hypothyroidism, the activity of the pro-oxidant
2,2'-azobis-(2-amidinopropane) hydrochloride,
which stimulates MDA generation, was
increased. According to the results of the study,
the increase in MDA did not differ in patients
with subclinical hypothyroidism compared with
the control group, while it differed significantly
from the control in patients with overt
hypothyroidism (Oztiirk et al., 2012). However,
the results of the study should be interpreted
with caution, since both local and systemic
inflammation are present in autoimmune
thyroiditis (Rybakova et al., 2019).

Recent studies have shown that high
oxidative stress is associated with the severity
and progression of Hashimoto’s thyroiditis from
euthyroidism to overt hypothyroidism (Athes et
al,, 2015, 2018). Athes et al. (2015) conducted a
study with newly diagnosed hypertension (31 in
each stage: euthyroid, subclinical, and overt
hypothyroidism) without treatment and
31 healthy volunteers. The level of oxidative
stress was higher at all stages of Hashimoto’s
thyroiditis compared with the control group,
and a negative correlation was observed
between the total antioxidant balance and
thyroid autoantibodies. Moreover, total oxidant
status and oxidative stress index levels were
elevated and total antioxidant status (TAS) was
reduced in patients with overt hypothyroidism
compared with other groups. These results
suggest that oxidative stress continues to
increase during an exacerbation of hypothy-
roidism in hypertensive patients (Athes et al,,
2015). A later study, also by Ates et al. (2018)
showed that after 9 months of follow-up of
patients with euthyroid and subclinical
hypothyroidism without treatment, 17.5 % of
them developed overt hypothyroidism. total
oxidant status and oxidative stress index were
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higher in patients who developed overt
hypothyroidism than in those who did not. In
addition, a positive correlation was observed
between oxidant parameters and thyroid
autoantibodies. The authors concluded that
oxidative stress may be a risk factor for the
development of overt hypothyroidism in
hypertensive patients (Athes et al., 2018).

Nekrasova et al. (2011) investigated lipid
and protein peroxidation in autoimmune
thyroiditis (AT) and subclinical hypothyroidism
(SH), as well as evaluated its correlation for
arterial  stiffness and relationship to
replacement treatment. The study included 85
women; 32 of them had no thyroid pathology
(group 1, controls) and 53 had AT and SH (group
2). Free-radical protein and lipid oxidation
(FRO), serum antioxidant activity (AOA), and
arterial elasticity parameters were investigated.
In addition, it compared different categories of
the patients included in group 2: patients having
euthyroidism (n 18) and subclinical
hypothyroidism (n = 35); AT patients with TSH
less (n = 26) and not less (n = 27) than the
median of group values (~~6 mU/ml). AT
patients demonstrated a higher oxidative
protein modification rate (OMB) which was
confirmed by a 75% elevation of OMB 363 nm
index (p = 0,049) and greater activity of lipid
peroxidation (LPO) confirmed by an 11%
elevation of luminescence intensity index Imax
(p=0,035) but no increase in AOA, catalase and
superoxide dismutase activity (p > 0,05). Oxidative
stress severity was positively associated with
TSH; dyslipidaemia had a stronger influence on
oxidative stress. The proportions of women
with the relative disparity between elevated
malondialdehyde (MDA) and depressed anti-
oxidant activity (AOA), were significantly higher
in AT and SH groups (p <0,05). The most
significant difference between oxidative stress
parameters was found among patients having
TSH less and not less than 6 mU/ml. The
subgroup with higher TSH was found to have
higher indexes of endogenous intoxication and
LPO products values (the increase of EI254nm,
EI274nm, EI294nm, triene conjugates by 18 %;
19 %; 29 % and 38 % respectively, p < 0,05)
(Nekrasova etal., 2011).

Among all the hormones that act on the
antioxidant system, thyroid hormones play a
particularly important role, since both
hyperthyroidism and hypothyroidism are
associated with oxidative stress (Chakrabarti et
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al, 2016; Mancini et al.,, 2016). However, the
oxidative stress mechanisms in these two states
are different: increased reactive oxygen species
(ROS) production in hyperthyroidism and low
availability of the antioxidant system in hypo-
thyroidism (Kochman et al, 2021). Thyroid
hormones as such can act as oxidants and
damage DNA, probably through a phenolic
group that is similar in activity to steroidal
estrogens (Villanueva et al., 2013; Mancini et al,,
2016). Other mechanisms may be involved, in
particular, increased expression of nitric oxide
synthase (NOS) with excessive production of NO
and activation of hepatic transcription factor
NF-kB, followed by an increase in the concent-
ration of cytokines that induce ROS products
(Tapia et al., 2003; Barreiro Arcos et al., 2006;
Mancini et al.,, 2016; Rybakova et al., 2019).

On the other hand, the mechanisms
regulated by thyroid hormones carry out a fine
regulation of the oxidative status through
feedback. Among them, the role of proteins UCP-
2 and UCP-3 (uncoupling proteins 2 and 3) is
emphasized. These molecules have antioxidant
activity (Lanni et al., 2003; Zaninovich, 2005).
However, only triiodothyronine (T3) seems to
regulate UCP, while thyroxine (T4) has no effect
(Lanni et al, 2003). Studies have shown that
thyroid hormones affect the lipid metabolism of
rat tissues and, consequently, their suscepti-
bility to oxidative stress. However, conflicting
effects have been noted from exposure to T3
and T4. In rat liver, T3-induced hyperthy-
roidism has been found to be associated with
altered lipid peroxidation indices, including
elevated levels of 2-thiobarbituric active
substances (TBARS) and lipid hydroperoxides,
which are by-products of lipid peroxidation
(Venditti et al.,, 1997, 1999). In contrast, no
change in the increase in TBARS was found in
the homogenized liver of hyperthyroid rats
treated with T4 over a 4-week period (Huh et al.,
1998). Significant increases in the amount of
TBARS or lipid hydroperoxides were observed
in the testicles of hyperthyroid adult rats
(Zamoner et al, 2007). The T3 treatment
produced an imbalance in their testicular redox
status, reflected by a significant increase in the
amount of TBARS and protein carbonyl content
in the testicular homogenates of 20-day-old rats
(Kamel and Hamouli-Said, 2018).

Cheserek et al. (2015) determined whether
there was increased oxidation of lipids and
proteins in SCH, and examined their association



Biota. Human. Technology. 2024. No 1

Electronic edition

with lipids and thyroid hormones. The results of
these researchers revealed that oxidative stress
was increased in subclinical hypothyroidism as
evidenced by the elevated lipid peroxidation
product, malondialdehyde, while protein
oxidation was absent. Thus, the reduction of
oxidative stress may be beneficial in patients
with subclinical hypothyroidism.

thyroiditis. As a result of the current research,
statistically significant changes in levels of
oxidative stress markers were not observed. In
women with HT, elevated TBARS levels with
simultaneously increased TAC levels in the
plasma and erythrocytes were observed.
Additionally, levels of aldehydic and ketonic
derivatives of oxidative modification of proteins

in the blood of women with HT were lower
compared to the women with the euthyroid
state. In men with HT, levels of markers of
oxidative stress (except TAC levels in the
plasma) were lower compared to those
obtained in men with the euthyroid state.

Conclusions

In the current study, we analyzed changes
in levels of oxidative stress markers (lipid
peroxidation and oxidative modification of
proteins) and the total antioxidant capacity in
the blood of women and men with Hashimoto's
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STRESZCZENIE

O znaczeniu hormondéw tarczycy w utrzymaniu homeostazy ukladu sercowo-naczyniowego mozna
wywnioskowac¢ na podstawie danych klinicznych i eksperymentalnych pokazujacych, ze nawet subtelne zmiany stezen
hormonoéw tarczycy - takie jak obserwowane w subklinicznej niedoczynnosci lub nadczynnosci tarczycy oraz zespole
niskiego poziomu trijodotyroniny - wptywajg niekorzystnie na uktad sercowo-naczyniowy. Niektére potencjalne
mechanizmy taczace te dwa stany to dyslipidemia, dysfunkcja srédbtonka, zmiany ci$nienia krwi i bezposredni wptyw
hormondéw tarczycy na miesien sercowy.

Cel badan: Przeanalizowanie zmian stezenia markeréow stresu oksydacyjnego, m.in. oksydacji reszt
aminokwasowych biatek [stezenie aldehydowych i ketonowych pochodnych oksydacyjnie modyfikowanych biatek
(OMB)] we krwi 0séb z niedoczynnoécia tarczycy i/lub zawatami serca, mieszkajacymi na terenie Pomorza Srodkowego
w zaleznosci od wieku, aktywnosci fizycznej, palenia oraz obecnosci zawatu serca i choréb tarczycy w rodzinie.

Metodologia. Ocena stezenia marker6éw stresu oksydacyjnego zostata przeprowadzona u 243 oséb, mianowicie,
142 mezczyzn (58,44 %) i 101 kobiet (41,57 %) w wieku 35-71 lat, zamieszkatych na terenie Pomorza Srodkowego.
Oznaczanie poziomu aldehydowych i ketonowych pochodnych oksydacyjnej modyfikacji biatek (OMB) we krwi
przeprowadzono wedtug metody Levine i in. (1990), w modyfikacji Dubinina i in. (1995).

Nowatorstwo naukowe. Jak wynika z naszych badan, poziom aldehydowych pochodnych oksydacyjnej
modyfikacji biatek byt znacznie wyzszy u 0séb starszych, a poziom ketonowych pochodnych - wyzszy u os6b mtodszych
z zawatami serca oraz zawatami serca i hipotyreoza. Swiadczy to o nasileniu stresu oksydacyjnego w obu
przedstawionych jednostkach chorobowych zaréwno wsréd oséb starszych, jak i mtodszych. Najwyzszy poziom
aldehydowych i ketonowych pochodnych oksydacyjnej modyfikacji biatek odnotowano wséréd oséb z zawatami serca i
hipotyreoza o matej aktywnosci fizycznej oraz wsréd osob niepalacych, ktére chorujg na niedoczynnos¢ tarczycy i
dodatkowo przeszty zawaty serca, co moze $wiadczy¢ o nasileniu stresu oksydacyjnego w tych chorobach, niezaleznie od
aktywnosci fizycznej i palenia papieroséw. Najwyzszy poziom pochodnych aldehydowych odnotowano w grupie oséb z
zawatami serca i hipotyreoza z obecnym zawatem serca w rodzinie, co moze §wiadczy¢ o nasileniu stresu oksydacyjnego
w obu chorobach, zwtaszcza w tej grupie badanej. Najwyzszy poziom badanych parametréw odnotowano wsréd oséb z
zawatami serca i niedoczynnoscig tarczycy w obrebie 0séb z chorobami tarczycy w rodzinie, jak i tych oséb, u ktérych w
rodzinie choroby tarczycy nie wystepuja. Swiadczy to o nasileniu stresu oksydacyjnego w obu przedstawionych
jednostkach chorobowych, bez wzgledu na czynnik, jakim sg choroby tarczycy w rodzinie.

Whioski. W przebiegu zawaléw serca na poziom aldehydowych pochodnych oksydacyjnie zmodyfikowanych
biatek wptywa pte¢, natomiast na poziom ketonowych pochodnych oksydacyjnej modyfikacji biatek - obecno$¢ zawatu
serca w rodzinie. Na poziom aldehydowych pochodnych oksydacyjnej modyfikacji biatek u oséb z niedoczynnoscia
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tarczycy wplywa mata aktywnos$¢ fizyczna i wiek powyzej 55. lat, natomiast na poziom ketonowych pochodnych
oksydacyjnej modyfikacji biatek wptywa pte¢ badanych oséb. W przebiegu zawaléw serca i hipotyreozy na poziom
aldehydowych pochodnych oksydacyjnej modyfikacji biatek wptywa wiek i aktywno$¢ fizyczna, natomiast na poziom
ketonowych pochodnych oksydacyjnej modyfikacji biatek wptywa wiek badanych oséb.

Stowa kluczowe: aldehydowe i ketonowe pochodne oksydacyjnie modyfikowanych biatek (OMB), niedoczynno$¢
tarczycy, zawal miesnia sercowego, kobiety, mezczyzni, aktywno$¢ fizyczna, palenie papieroséw

ABSTRACT

The importance of thyroid hormones in maintaining homeostasis of the cardiovascular system can be inferred
from clinical and experimental data showing that even subtle changes in thyroid hormone concentrations - such as those
observed in subclinical hypothyroidism or hyperthyroidism and low triiodothyronine syndrome - adversely affect the
cardiovascular system. Some potential mechanisms linking the two conditions are dyslipidemia, endothelial dysfunction,
changes in blood pressure, and the direct effects of thyroid hormones on the myocardium.

Purpose: analysis of changes in the concentration of markers of oxidative stress, e.g. oxidation of protein amino
acid residues [concentration of aldehydic and ketonic derivatives of oxidatively modified proteins (OMP)] in the blood of
individuals with hypothyroidism and/or myocardial infarcts, living in the central Pomeranian region, depending on age,
physical activity, smoking and the presence of myocardial infarcts and thyroid diseases in the family.

Methodology. The level of oxidative stress markers was assessed among 243 individuals, i.e. 142 males (58.44 %)
and 101 females (41.57 %) aged 35-71 years residing in the central Pomeranian region. In the collected venous blood, an
assessment of levels of aldehydic and ketonic derivatives of oxidatively modified protein analyses was carried out.

Scientific novelty. According to our research, the level of aldehydic derivatives of oxidative modification of
proteins was significantly higher in the elderly (more than 55 years old), and the level of ketonic derivatives was higher
in younger individuals (less than 55 years old) with myocardial infarction and with both myocardial infarction and
hypothyroidism. This proves the intensification of oxidative stress in both presented diseases, both among the elderly
and younger individuals. The highest level of aldehydic and ketonic derivatives of oxidative modification of proteins was
noted among individuals with myocardial infarctions and hypothyroidism with low physical activity and among non-
smokers who suffer from hypothyroidism and additionally suffered myocardial infarctions, which may indicate an
increase in oxidative stress at these diseases, regardless of physical activity and smoking. The highest level of aldehydic
derivatives was noted in the group of individuals with myocardial infarction and hypothyroidism with myocardial
infarction in family history, which may indicate an increase in oxidative stress in both diseases, especially in this studied
group. The highest level of oxidative modification of proteins was noted among individuals with myocardial infarction
and hypothyroidism, individuals with thyroid diseases in their family history, as well as those with no thyroid diseases
in their family history. This proves the intensification of oxidative stress in both presented diseases, regardless of the
factor of thyroid diseases in the family history.

Conclusions. In the course of myocardial infarction, the level of aldehydic derivatives of oxidatively modified
proteins is affected by gender, while the level of ketonic derivatives of oxidatively modified proteins is affected by the
presence of a myocardial infarction in the family history. The level of aldehydic derivatives of oxidative modification of
proteins in individuals with hypothyroidism is influenced by low physical activity and age over 55, while the level of
ketonic derivatives of oxidative modification of proteins is affected by the gender of the individuals. In the course of
myocardial infarction and hypothyroidism, the level of aldehydic derivatives of protein oxidative modification is affected
by age and physical activity, while the level of ketonic derivatives of protein oxidative modification is affected by the age
of individuals.

Keywords: aldehydic and ketonic derivatives of oxidatively modified proteins, hypothyroidism, myocardial
infarction, females, males, physical activity, smoking

wania sygnatu z komorki do komoérki oraz w jej
obrebie (Rahal et al, 2014; Forrester et al,,

Dla wigkszo$ci organizméw aerobowych 2018). Ponadto RFT uczestnicza w procesach
tlen czesciowo zredukowany w formie wzrostu, roznicowania i apoptozy komorek,
rodnikéw oraz nadtlenku wodoru jeSt bardzo Wpl’ywa]q na SynteZQ, uwalnianie l/lub
niebezpieczny i moze powodowac trwate inaktywacje tlenku azotu oraz pobudzaja
uszkodzenia biatek, lipidow, weglowodanéw,  transport glukozy do komérek (D’Autréaux and
kwasow nukleinowych, struktur komérkowych Toledano, 2007; Li et al, 2016). Dodatkowo
oraz inaktywacje enzymow (Apel and Hirt, zwiekszajac przepuszczalno$¢ $cian naczyn
2004‘, Pizzino et al., 2017) W warunkach W{osowatych Warunkuja prawid]’owy przebieg
homeostazy, reaktywne formy tlenu (RTF),  reakcji zapalnej, jak i przebieg proceséw
pomimo swej toksycznej natury, uczestnicza W odpornoéciowych (Mittal et al., 2014). RFT maja
przebiegu wielu procesow fizjologicznych réwniez swoéj udziat w biosyntezie tyroksyny i
(Mittler, 2017; Lennicke and Cocheme, 2021). prostaglandyn, ktore uczestnicza w procesach

Jedna z najbardziej istotnych rol wolnych metabolicznych ustroju (Szanto et al., 2019).
rodnikow jest regulacja procesoOw przekazy-
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Oproécz tego obecnos¢ H202 jest konieczne do
przeprowadzenia reakcji jodowania tyreoglo-
buliny i syntezy hormonéw tarczycy (Ohye and
Sugawara, 2010).

Pomimo tak waznej roli wolnych
rodnikow w procesach fizjologicznych z wielu
powodéow moze dojs¢ do zachwiania
rownowagi miedzy systemami generujacymi
wolne rodniki, a systemami antyoksydacyjnymi
i doprowadzi¢ do zjawiska stresu oksydacyj-
nego (Da Costa et al., 2012). W wielu badaniach
udowodniono, ze choroby tarczycy sa S$cisle
zwigzane ze stresem oksydacyjnym, poniewaz
ogromna wiekszo$¢ reaktywnych form tlenu
generowana jest na poziomie mitochond-
rialnym poprzez fosforylacje oksydacyjng, a
hormony tarczycy regulujgc metabolizm
energetyczny, dziatajg gltéwnie na mito-
chondria, ktére sg z kolei gtéwnym Zrédiem
wewngtrzkomérkowych wolnych rodnikéw
(Venditti and Di Meo, 2006; Mancini et al.,
2013).

Hormony tarczycy reguluja wiele istotnych
procesow fizjologicznych organizmu, takich jak
metabolizm energetyczny, wzrost i tworzenie
oSrodkowego uktadu nerwowego, réznicowanie i
reprodukcja komoérek, co ttumaczy szeroki
zakres objawow zwigzanych z nieprawidto-
wosSciami w ich dziataniu (Kohrle, 2018).
Molekularne dziatanie hormonow tarczycy
odbywa sie za posrednictwem jadrowych
receptorow dla hormonoéw tarczycy, ktore po
zwigzaniu ligandu aktywuja geny poprzez
wigzanie z elementami odpowiedzi na hormony
tarczycy (Hulbert, 2000). Wptyw hormonéw
tarczycy na metabolizm moze powodowacl
wzgledne przyspieszenie podstawowego meta-
bolizmu, ktére obejmuje wzrost szybkosci
zarowno reakcji katabolicznych, jak i anabolicz-
nych, co skutkuje zwiekszonym wydatkiem
energetycznym, utlenianiem energii, zuzyciem
tlenu oraz wytwarzaniem i uwalnianiem ciepta
(Villanueva et al, 2013). Nadprodukcja RFT
prowadzi do zwiekszonego zuzycia tlenu przez
hormony tarczycy, co zaburza rownowage
redoks prowadzac do stresu oksydacyjnego, a w
konsekwencji do uszkodzenia struktur
komérkowych, lipidéw, biatek i DNA (Mancini et
al,, 2016; Barreiro Arcos, 2022).

Dodatkowo  utrzymanie  homeostazy
hormonéw tarczycy jest konieczne dla
prawidtowego funkcjonowania uktadu

sercowo-naczyniowego (Gerdes and lervasi,
2010; Vargas-Uricoechea et al., 2014). Hormony
tarczycy dziataja bezposrednio na transkrypcje
specyficznych i niespecyficznych  genow
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sercowych (Klein and Ojamaa, 2001; Vale et al,,
2019), gtéwnie trojjodotyronina (Ts3), ktora jest
aktywng postacia hormonu tarczycy. Ze
wzgledu na lipofilowy charakter hormondéw
tarczycowych, moga one tatwo dyfundowac
przez btone cytoplazmatyczng kardiomiocytow,
skad lipofilowa T3 wchodzi do jadra i wigze sie z
jadrowymi receptorami hormondéw tarczycy,
ktére nastepnie wigza sie z DNA i regulujg
ekspresje genow kodujacych strukturalne i
funkcjonalne biatka sercowe, np. regulujgce cykl
wapniowy w mie$niu sercowym (Vargas-
Uricoechea et al., 2014; Martinez, 2016). Zatem
Ts moduluje gtéwne sktadniki i funkcjonowanie
catego uktadu krazenia: serce, naczynia krwio-
nosne i przeptyw krwi. W tych okolicznoSciach
fatwo zrozumie¢, dlaczego zmieniony stan
hormonéw tarczycy moze przyczynia¢ sie do
upos$ledzenia czynnos$ci serca (Paschou et al,,
2022).

Choroba niedokrwienna serca towarzys-
zgca niedoczynnosci tarczycy moze wystepowac
wczesniej lub by¢ nasilona z powodu dysfunkc;ji
tarczycy, zwlaszcza w miare wzrostu obwodo-
wego oporu naczyniowego, a nadci$nienie
tetnicze zwigzane z niedoczynnoS$cig tarczycy
moze przebiegaC bezobjawowo lub moze
towarzyszy¢ jawne niedokrwienie miesSnia
sercowego, w tym dusznica bolesna lub zawat
mieSnia sercowego (Grais and Sowers, 2014;
Delitala et al., 2019). Do istotnych zmian uktadu
sercowo-naczyniowego u chorych z niedoczyn-
noscig tarczycy nalezy bradykardia zatokowa,
zmniejszenie rzutu serca, nadci$nienie rozkurc-
zowe, zwiekszone zapotrzebowanie mie$nia
sercowego z powodu zwiekszonego obcigzenia
nastepczego oraz ryzyko miazdzycy z powodu
dyslipidemii (Limanova and Jiskra, 2016;
Debmalya et al., 2022). Niektore z tych zmian sg
czynnikami ryzyka choroby niedokrwiennej
serca, niektéore odnosza sie do prawa
przepltywu, a niektore sg gtéwnymi wyznacz-
nikami funkcji lewej komory i zapotrzebowania
miesnia sercowego na tlen (Jabbar et al., 2017).

Z kolei nadczynnoSci tarczycy towarzyszy
gtownie nadci$nienie skurczowe, przerost lewej
komory serca, nietolerancja wysitkowa, dusznica
bolesna i szmery skurczowe. Powiktania te
najczesciej sa przyczyng migotania przedsionkow
z ryzykiem udaru moézgu oraz niewydolnosci
serca (Beyer etal., 2017; Delitala, 2017).

W zwigzku z tym, Ze metaboliczne
dziatanie hormonow tarczycy $cisle wigze sie z
chorobami serca i generowaniem RFT i stresu
oksydacyjnego. Spowodowane przez nie
uszkodzenia mogg mie¢ wptyw na endogenny
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system obrony antyoksydacyjnej. Jednak wcigz
mato badan nad zmiennosScig statusu oksydacyj-
nego powiazanych z zaburzeniami tarczycy u
0s6b z wieloma incydentami wiencowymi. W
tym celu osoby z chorobami tarczycy i
wielokrotnym zawatem serca zostaty zapropo-
nowane, by przyblizy¢ problem aktualnych
zagrozen wynikajacych z rozwoju wspotczes-
nych chordéb cywilizacyjnych, takich jak choroby
gruczotu tarczowego i zwigzane z nimi choroby
uktadu sercowo-naczyniowego. Markery stresu
oksydacyjnego moga peini¢ role czynnikow
predykcyjnych tych choréb u oséb réznego
wieku i pici.

Dlatego zwracajac uwage na aktualnos¢
danego problemu, postawiono za cel
przeanalizowanie zmian stezenia markeréw
stresu oksydacyjnego, m.in. oksydacji reszt
aminokwasowych biatek [stezenie aldehydo-
wych i ketonowych pochodnych oksydacyjnie
modyfikowanych biatek (OMB)] we krwi 0séb z
niedoczynnoScig tarczycy i/lub zawatami serca,
mieszkajacymi na terenie Pomorza Srodkowego
w zalezno$ci od wieku, aktywnoSci fizycznej,
palenia oraz obecnos$ci zawatu serca i choréb
tarczycy w rodzinie.

Materialy i metody badan

Grupy randomizacji. Material do badan
(krew zylna) zebrano u 243 osOb na terenie
Pomorza Srodkowego. Do badania wiaczone
zostaly osoby z niedoczynno$cig tarczycy i
zawatem serca w wieku 35-711lat, ktore
wyrazity zgode na udzial w badaniu oraz
ochotnicy spos$rdd pracownikow Panstwowej
Strazy Pozarnej w Koszalinie. Przed wigczeniem
do badania, kazda osoba wyrazita pisemng
zgode na udzial w badaniu po zapoznaniu sie z
protokotem badania. Ze wszystkimi osobami
przeprowadzono ankiete, zawierajaca pytania
na temat wystepowania i przebiegu chordb,
wystepowania chor6b w rodzinie, poziomie
aktywnosci fizycznej i palenia tytoniu. Zgoda na
badanie zostata zaakceptowana przez Komisje
Bioetyczng przy Okregowej Izbie Lekarskiej w
Gdansku w 2015 roku.

Ocena stezenia markeréw stresu oksyda-
cyjnego we krwi zostata przeprowadzona u
243 0s6b, mianowicie, 142 mezczyzn (58,44 %)
i 101 kobiet (41,57 %) w wieku 35-71 lat,
zamieszkatych na terenie Pomorza Srodkowego.

Wszystkie osoby zostaly podzielone na
nastepne grupy:

Grupa 1: 60 zdrowych ochotnikow.

Do tej grupy wliczono 49 mezczyzn w
wieku 35-70 lat i 11 kobiet w wieku 35-68 lat.
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Wszyscy ochotnicy, ktorzy wzieli udziat w
badaniu byli czynnymi funkcjonariuszami
Panstwowej Strazy Pozarnej w Koszalinie. Z
racji wykonywanego zawodu, w ktérym
liczniejsza grupe stanowig mezczyzni, grupa
kobiet byta mniejsza. Sposréd ochotnikéw
wytoniono osoby zdrowe na podstawie przed-
stawionych badan laboratoryjnych wymienio-
nych powyzej z okresu ostatnich trzech
miesiecy oraz przeprowadzono wywiad-ankiete
w kierunku wystepowania choréb, choréb w
rodzinie, aktywnosci fizycznej i palenia tytoniu.

Grupa 2: 65 os6b, ktore przeszty co
najmniej dwa zawaty serca.

Grupe stanowity 33 mezczyzn w wieku 38-
71 lat i 32 kobiety w wieku 36-71 lat. Grupe
os6b badanych wytoniono na podstawie
wywiadu-ankiety, przeprowadzonej w
Wojewddzkim Szpitalu im. Mikotaja Kopernika
w Koszalinie i Wojewo6dzkim Szpitalu Specja-
listycznym im. Janusza Korczaka w Stupsku na
oddziale kardiologii, a typ i rodzaj zawatow
serca uzyskano z kart informacyjnych
przedstawionych przez osoby badane po
uzyskaniu zgody. Dodatkowe informacje na
temat przebiegu zawatoéw, choréb w rodzinie,
aktywnosci  fizycznej i palenia tytoniu
otrzymano po przeprowadzeniu ankiety.

Grupa 3: 60 os6b z niedoczynnoscia
tarczycy.

Do tej grupy zaliczono 35 mezZczyzn w
wieku 30-70 lat i 25 kobiet w wieku 35-70 lat.
Grupe os6b badanych wytoniono na podstawie
przeprowadzonej ankiety w Wojewodzkim
Szpitalu im. Mikotaja Kopernika w Koszalinie i
Wojewddzkim Szpitalu Specjalistycznym im.
Janusza Korczaka w Stupsku na oddziale
wewnetrznym, a rodzaj schorzenia uzyskano z
przedstawionych badan laboratoryjnych i karty
informacyjnej leczenia szpitalnego.

Grupa 4: 58 os6b z niedoczynnoScia tarc-
zycy, ktore przeszty co najmniej dwa zawaty serca.

Grupe stanowity 25 mezczyzn w wieku
35-70 lat i 33 kobiety w wieku 33-70 lat. Grupe
os6b badanych wyloniono na podstawie
wywiadu-ankiety, przeprowadzonej w Woje-
wodzkim Szpitalu im. Mikotaja Kopernika w
Koszalinie i Wojewddzkim Szpitalu Specja-
listycznym im. Janusza Korczaka w Stupsku na
oddziale kardiologii. Informacje na temat
przebiegu zawatéw serca i hipotyreozy uzys-
kano na podstawie kart informacyjnych leczenia
szpitalnego oraz badan laboratoryjnych.

Pobieranie i przygotowanie materiatu.
Materiat do badan stanowita krew pobrana z
zyly tokciowej do probowek z Ks-EDTA i z
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cytrynianem sodu. Krew pobierano w
warunkach szpitalnych, nastepnie odwirowano
w wiréwce (5 min, 3000 obr./min). Otrzymane
osocze przeniesiono do odpowiednio oznako-
wanych probowek i zamrozone w temp. -21°C.
W  uzyskanym osoczu, natychmiast po
rozmrozeniu wykonano analizy w kierunku
oceny stezenia aldehydowych i ketonowych
pochodnych oksydacyjnej modyfikacji biatek
(OMB) w laboratorium Zaktadu Fizjologii
Zwierzat Instytutu Biologii Uniwersytetu
Pomorskiego w Stupsku.

Oznaczanie poziomu aldehydowych i
ketonowych pochodnych oksydacyjnej
modyfikacji biatek (OMB). Metoda bazuje sie
na reakcjach utleniania reszt aminokwasowych
z 2,4-dinitrofenylohydrazyna (DNFH) z tworze-
niem 2,4 denitrofenilhydrazonéw. Poziom OMB
oznacza sie poprzez tworzenie grup
aldehydowych i ketonowych w zwigzkach reszt
aminokwasowych biatek osocza krwi. Pochodne
aldehydowe i ketonowe oznacza sie przy
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dtugosci fali 370 nm i 430 nm (Levine et al,,
1990; Dubinina et al., 1995).

Analiza statystyczna. Przeprowadzono
analizy statystyczne przy uzyciu pakietu IBM
SPSS Statistics 23. Za jego pomoca wykonano
analize podstawowych statystyk opisowych
wraz z testami Kotmogorowa-Smirnowa,
dwuczynnikowe analizy wariancji w schemacie
miedzygrupowym. Wyniki wyrazono jako
$rednig + S.E.M. (btad odchylenia standardo-
wego). Rdéznice przy p < 0,05 uznano za
statystycznie istotne. Otrzymane wyniki
poddano analizie statystycznej wykorzystujac
analize wariancji wieloczynnikowej (Zar, 1999).

Wyniki badan oraz ich oméwienie

Poziom aldehydowych i ketonowych
pochodnych oksydacyjnej modyfikacji biatek u
0s6b z =zawatami serca, niedoczynnoScig
tarczycy oraz zawatami serca i niedoczynnoscia
tarczycy w poréwnaniu z grupg kontrolng z
podziatem na wiek (<50, >50 lat) zostat
przedstawiony naryc. 11 2.

Hipotyreoza Zawaly serca i

hipotyreoza

H wiek > 55 lat

Ryc. 1. Poziom aldehydowych pochodnych oksydacyjnej modyfikacji biatek
(OMB;37, nmol/mg biatka) u 0s6b w wieku powyzej 55. i ponizej 55. lat
z przebytymi zawatami serca, niedoczynno$ciq tarczycy oraz oso6b z zawalami serca i
niedoczynnoscig tarczycy w porownaniu do grupy kontrolne;j.

Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (< 55. lat) — zawaly serca
(< 55. 1at) (p = 0,000), 2. grupa kontrolna (< 55. lat) — hipotyreoza (< 55. lat) (p = 0,000),

3. zawaly serca i hipotyreoza (< 55. lat) — zawaly serca (< 55. lat) (p = 0,000), 4. grupa
kontrolna (> 55. lat) — zawaly serca (> 55. lat) (p = 0,000), 5. grupa kontrolna (> 55. lat) —
hipotyreoza (> 55. lat) (p = 0,000), 6. zawaty serca i hipotyreoza (> 55. lat) — zawaly serca

(> 55. 1at) (p = 0,000), 7. grupa kontrolna (< 55. lat) — grupa kontrolna (> 55. lat) (p = 0,019)
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Najwyzszy poziom aldehydowych
pochodnych OMB (OMB370) otrzymano u os6b
powyzej 55. lat (28,00 = 3,12 nmol/ml), a
ketonowych pochodnych OMB (OMBu430) - u
0os6b ponizej 55.lat z zawatami serca i
hipotyreoza (34,39 * 3,25 nmol/ml), w poréw-
naniu do pozostatych grup. U oséb do 55. lat
zaobserwowano wyzszy poziom OMBs370 o
15,8 % (p =0,000), wzrost OMBa430 - 0 8,1 %
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Grupa kontrolna Zawaly serca

mwiek < 55 lat

(p =0,041) u 0s6b z zawatami serca oraz wzrost
OMB370 (023,3 %, p=0,000) i OMBa30 (0 19,6 %,
p = 0,000) u 0so6b z hipotyreoza, w stosunku do
grupy kontrolnej. U oséb do 55. lat odnotowano
nizszy poziom OMB370 (0 10,5 %, p = 0,000) i
OMB430 (0 15,0 %, p = 0,000) u 0s6b z zawatami
serca w stosunku do grupy z zawatami serca i
hipotyreoza (ryc. 11i 2).

2 5 3 6
| I I

Hipotyreoza Zawaly sercai

hipotyreoza

mwiek > 55 lat

Ryc. 2. Poziom ketonowych pochodnych oksydacyjnej modyfikacji biatek
(OMB,3, nmol/ml) u 0s6b w wieku powyzej 55. i ponizej 55. lat z przebytymi zawatami
serca, niedoczynnoscia tarczycy oraz os6b z zawatami serca i niedoczynnoscia tarczycy

w poréwnaniu do grupy kontrolne;j.

Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (< 55. lat) — zawaly serca
(< 55. 1at) (p = 0,041), 2. grupa kontrolna (< 55. lat) — hipotyreoza (< 55. lat) (p = 0,000),
3. zawaly serca i hipotyreoza (< 55. lat) — zawaly serca (< 55. lat) (p = 0,000),

4. grupa kontrolna (> 55. lat) — zawaly serca (> 55. lat) (p = 0,002), 5. grupa
kontrolna (> 55. lat) — hipotyreoza (> 55. lat) (p = 0,000), 6. zawaty serca i
hipotyreoza (> 55. lat) — zawaly serca (> 55. lat) (p = 0,000)

Natomiast w stosunku do grupy kont-
rolnej u os6b powyzej 55. lat zaobserwowano
wyzszy poziom OMB370 (0 12,4 %, p = 0,000) i
OMBa430 (0o 10,6 %, p 0,002) w grupie z
zawatami serca oraz wyzszy poziom OMB370 (0
22,7 %,p=0,000) i OMB430 (0 25,4 %, p=0,000)
u 0s6b z hipotyreoza. Nizszy poziom OMBs370 i
OMBA430 u 0s6b starszych odnotowano u oséb z
zawatami serca (o 3,5 %, p = 0,019 i 13,8 %,
p = 0,000, odpowiednio) w stosunku do grupy z
zawatami serca i hipotyreoza. Dodatkowo, w
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obrebie oséb grupy kontrolnej odnotowano
wyzszy poziom OMB370 (0 3,5 %, p=0,019) u
0s6b powyzej 55. lat w poréwnaniu do oséb
mtodszych (ryc. 11i 2).

Poziom aldehydowych i ketonowych
pochodnych oksydacyjnej modyfikacji biatek u
0s6b z rézng aktywnoscia fizycznag z zawatami
serca, hipotyreozg oraz zawatami serca i
hipotyreoza w poréwnaniu z grupa kontrolng
zostat przedstawiony na ryc. 3 i 4.
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Ryc. 3. Poziom aldehydowych pochodnych oksydacyjne;j
modyfikacji biatek (OMB37, nmol/ml) u 0séb o réznym poziomie aktywnos$ci fizycznej
w$rod oséb z zawatami serca, niedoczynnoscig tarczycy oraz zawaltami serca i
niedoczynno$cig tarczycy w porownaniu z grupa kontrolna.

Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (mata akt. fiz.) —
zawaly serca (mata akt. fiz.) (p = 0,006), 2. grupa kontrolna (mata akt. fiz.) —
hipotyreoza (mata akt. fiz.) (p = 0,000), 3. zawaly serca i hipotyreoza (mata akt. fiz.) —
zawaly serca (mala akt. fiz.) (p = 0,000), 4. grupa kontrolna (duza akt. fiz.) —
zawaly serca (duza akt. fiz.) (p = 0,000), 5. grupa kontrolna (duza akt. fiz.) —
hipotyreoza (duza akt. fiz.) (p = 0,000), 6. zawaly serca i hipotyreoza (duza akt. fiz.) —
zawaly serca (duza akt. fiz.) (p = 0,000), 7. zawaty serca i hipotyreoza (duza akt. fiz.) —
hipotyreoza (duza akt. fiz.) (p = 0,000)

Najwyzszy poziom aldehydowych pochod-
nych oksydacyjnej modyfikacji biatek (OMB370)
otrzymano u o0s6b o duzym poziomie
aktywnosci fizycznej z zawatami serca i
hipotyreoza (28,39 * 2,87 nmol/ml), a poziom
ketonowych pochodnych (OMB430) - u 0séb z
zawatami serca i hipotyreoza o matej
aktywnosci fizycznej (34,38 + 3,54 nmol/ml), w
poréwnaniu do pozostatych grup. U oséb o
matym  poziomie aktywnos$ci fizycznej
zaobserwowano wyzszy poziom OMBs370
(011,8%, p = 0,006) i OMB430 (0 9,6% p =
0,038) w grupie os6b z zawatami serca oraz
wyzszy poziom OMB370 (0 22,6 %, p = 0,000) i
OMB43o (0 22,6%, p = 0,000) u oséb =z
hipotyreoza w stosunku do grupy kontrolnej,
za$§ w stosunku do oséb z zawatami serca i

123

hipotyreoza odnotowano nizszy poziom OMB370
(0 99%, p=0,000), a OMB43o - u o0séb z
zawatami serca (0 14,9 %, p = 0,000). U oséb o
duzej aktywnos$ci fizycznej zaobserwowano
wyzszy poziom OMB37o0 (o 15,4 %, p = 0,000) i
OMB430 (0 10,0 %, p = 0,000) u 0s6b z zawatami
serca oraz wyzszy poziom OMB370 (0 20,5 %,
p =0,000) i OMBa430 (0 23,6 %, p = 0,000) u 0s6b
z hipotyreoza w stosunku do osob z grupy
kontrolnej, za$ w stosunku do grupy z zawatami
serca i hipotyreoza odnotowano nizszy poziom
OMB370 (0 13,6 %, p=0,000) i OMBa430 (0 13,9 %,
p = 0,018) u 0s6b z zawatami serca oraz nizszy
poziom OMB370 (0 9,7 %, p = 0,000) u oséb z
hipotyreoza (ryc. 3 i 4).
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Ryc. 4. Poziom ketonowych pochodnych oksydacyjnej modyfikacji biatek
(OMB30, nmol/ml) u 0s6b o r6znym poziomie aktywnosci fizycznej wérdd oséb z
zawalami serca, niedoczynno$cig tarczycy oraz zawatami serca i niedoczynnoscia

tarczycy w porownaniu z grupa kontrolng.

Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (mata akt. fiz.) —
zawaly serca (mata akt. fiz.) (p = 0,038), 2. grupa kontrolna (mata akt. fiz.) — hipotyreoza
(mata akt. fiz.) (p = 0,000), 3. zawaly serca i hipotyreoza (mata akt. fiz.) — zawaly serca
(mata akt. fiz.) (p = 0,000), 4. grupa kontrolna (duza akt. fiz.) — zawaly serca (duza akt.
fiz.) (p = 0,014), 5. grupa kontrolna (duza akt. fiz.) — hipotyreoza (duza akt. fiz.)

(p = 0,000), 6. zawaly serca i hipotyreoza (duza akt. fiz.) — zawaty serca (duza akt. fiz.)
(p = 0,018)

Poziom aldehydowych i ketonowych
pochodnych oksydacyjnej modyfikacji biatek u
0s6b z zawatami serca, niedoczynnoScig
tarczycy oraz zawatami serca i niedoczynnoscia
tarczycy, ktoérzy palg papierosy, badz nie palg
papieroséw w poréwnaniu do grupy kontrolnej
zostat przedstawiony naryc. 51 6.

Najwyzszy poziom aldehydowych
pochodnych oksydacyjnej modyfikacji biatek
(OMBs370) odnotowano u o0s6b niepalacych
(27,74 £3,08 nmol/ml), a Kketonowych
pochodnych OMBu430 u o0s6b palacych
(34,38 = 3,89 nmol/ml) z zawatami serca i
hipotyreoza, w poréwnaniu do pozostatych
grup. W grupie oséb niepalacych zaobserwo-
wano wyzszy poziom OMBs7o (o 11,7 %,
p =0,000) i OMBa430 (0 6,9 %, p=0,038) w grupie
z zawalami serca oraz wyzszy poziom OMB370
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(023,3%, p=0,000) i OMB430 (0o 20,6 %,
p = 0,000) w grupie z hipotyreozg w stosunku
do grupy kontrolnej, zas§ w stosunku do grupy
0s6b z zawatami serca i hipotyreoza odnoto-
wano nizszy poziom OMBs370 (0 13,4 %,
p=0,000) i OMB430 (0 15,2 %, p = 0,006) u 0séb
z zawatami serca. U os6b palacych papierosy
zaobserwowano wyzszy poziom OMB370 (o
15,7 %, p=0,014) i OMBa430 (0 16,8 %, p = 0,000)
u 0sO6b z zawatami serca oraz wyzszy poziom
OMB370 (022,2 %, p=0,000) i OMBa430 (0 31,7 %,
p = 0,000) u os6b z hipotyreoza, w stosunku do
grupy kontrolnej, za§ w stosunku do oséb z
zawatami serca i hipotyreoza odnotowano
nizszy poziom OMBs70 (0 9,2 %, p = 0,018) i
OMBa430 (0 15 %, p = 0,018) u os6b z zawatami
serca (ryc. 51 6).
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Ryc. 5. Poziom aldehydowych pochodnych oksydacyjnej modyfikacji biatek
(OMB37, nmol/ml) u 0s6b z zawatami serca, hipotyreoza oraz zawatami serca i
hipotyreoza, ktére pala, badz nie palg papieros6w w poréwnaniu z grupg kontrolna.
Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (nie pali) — zawaly serca
(nie pali) (p = 0,000), 2. grupa kontrolna (nie pali) — hipotyreoza (nie pali) (p = 0,000),
3. zawaty serca i hipotyreoza (nie pali) — zawaly serca (nie pali) (p = 0,000), 4. grupa
kontrolna (pali) — zawaly serca (pali) (p = 0,014), 5. grupa kontrolna (pali) — hipotyreoza
(pali) (p = 0,000), 6. zawaty serca i hipotyreoza (pali) — zawaly serca (pali) (p = 0,018)

3 6
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Grupa kontrolna Zawaly serca Hipotyreoza Zawaly serca i
hipotyreoza
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Ryc. 6. Poziom ketonowych pochodnych oksydacyjnej modyfikacji biatek (OMB430,) u
0s6b z zawatami serca, hipotyreozg oraz zawalami serca i hipotyreoza, ktore pala, badz
nie palg papierosé6w w poréwnaniu z grupa kontrolna.

Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (niepalaca) — zawaly serca
(niepalaca) (p = 0,038), 2. grupa kontrolna (niepalgca) — hipotyreoza (niepalaca)

(p = 0,000), 3. zawaty serca i hipotyreoza (niepalaca) — zawaly serca (niepalaca)

(p = 0,000), 4. grupa kontrolna (palaca) — zawaly serca i hipotyreoza (palaca) (p = 0,000),
5. grupa kontrolna (palaca) — hipotyreoza (palaca) (p = 0,000), 6. zawaly serca i
hipotyreoza (palaca) — zawaly serca (palaca) (p = 0,018)
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Poziom aldehydowych i Kketonowych
pochodnych oksydacyjnej modyfikacji biatek u
0sO0b z zawatami serca, niedoczynnoScig
tarczycy oraz zawatami serca i niedoczynnoScig
tarczycy w poréwnaniu do grupy kontrolnej z
podziatem na obecno$¢ zawatu serca w rodzinie
przedstawiono naryc. 7 i 8.

Najwyzszy poziom aldehydowych
pochodnych oksydacyjnej modyfikacji biatek
OMBs370 (28,16 4,73 nmol/ml) i OMBa430o
(33,99 + 3,49 nmol/ml) otrzymano u oséb z
zawalami serca i hipotyreoza i z zawatem serca
w rodzinie. U os6b bez zawatu serca w rodzinie
zaobserwowano wyzszy poziom OMBs70 (0
14,4 %, p=0,000) i OMB430 (0 10,6 %, p=0,000)
u 0sOb z zawalami serca oraz wyzszy poziom
OMB370 (0 26 %, p = 0,000) i OMBa430 (0 22,4 %,
p = 0,000) u os6b z hipotyreoza w stosunku do
grupy kontrolnej, za§ w stosunku do oséb z
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zawatami serca i hipotyreoza odnotowano
nizszy poziom OMB370 (0 10,1 %, p = 0,000) i
OMB430 (0 12,9 %, p = 0,000) u 0s6b z zawatami
serca. U os6b z zawatem serca w rodzinie
odnotowano wyzszy poziom OMB370 (0 12,6 %,
p=0,033) i OMB430 (0 12,8 %, p = 0,014) u 0s6b
z zawatami serca oraz wyzszy poziom OMB370 (0
15,8 %, p=0,000) i OMBa430 (0 27,1 %, p=0,000)
u osOb z hipotyreoza w stosunku do grupy
kontrolnej, zas§ w stosunku do os6b z grupy z
zawatami serca i hipotyreoza odnotowano
nizszy poziom OMB370 (0 13,3 %, p = 0,012) i
OMBa430 (0o 16,4 %, p = 0,000) u badanych z
zawatami serca. Dodatkowo w grupie oséb z
hipotyreoza odnotowano nizszy poziom OMB370
(07,2%, p =0,013) u oséb z zawatem serca w
rodzinie w poréwnaniu do oséb bez zawatu
serca w rodzinie (ryc. 7 i 8).

3 56

Zawaly serca i
hipotyreoza

27 467

Hipotyreoza

B obecny zawat w rodzinie

Ryc. 7. Poziom aldehydowych pochodnych oksydacyjnej modyfikacji biatek
(OMB;37, nmol/ml) u 0s6b z zawatami serca, niedoczynnoscia tarczycy oraz zawatami
serca i niedoczynnos$cia tarczycy z podziatem na obecnos$¢ zawatu serca w rodzinie.

Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (brak zawatu w rodzinie) —
zawaly serca (brak zawatu w rodzinie) (p = 0,000), 2. grupa kontrolna
(brak zawatu w rodzinie) — hipotyreoza (brak zawalu w rodzinie) (p = 0,000), 3. zawaty
serca i hipotyreoza (brak zawalu w rodzinie) — zawaty serca (brak zawatu w rodzinie)
(p = 0,000), 4. grupa kontrolna (obecny zawat w rodzinie) — hipotyreoza (obecny zawal
w rodzinie) (p = 0,033), 5. zawaly serca i hipotyreoza (obecny zawat w rodzinie) —
zawaly serca (obecny zawat w rodzinie) (p = 0,000), 6. zawaty serca i hipotyreoza
(obecny zawat w rodzinie) — hipotyreoza (obecny zawal w rodzinie) (p = 0,012),
7. hipotyreoza (brak zawatu w rodzinie) — hipotyreoza (obecny zawal w rodzinie)
(p = 0,013)
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Ryc. 8. Poziom ketonowych pochodnych oksydacyjnej modyfikacji biatek (OMB430,
nmol/ml) u 0s6b z zawatami serca, niedoczynno$cia tarczycy oraz zawalami serca i
niedoczynnoscia tarczycy z podzialem na obecno$¢ zawalu serca w rodzinie.
Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (brak zawalu w rodzinie) —
zawaly serca (brak zawatu w rodzinie) (p = 0,000), 2. grupa kontrolna (brak zawatu w
rodzinie) — hipotyreoza (brak zawalu w rodzinie) (p = 0,000), 3. zawaly serca i
hipotyreoza (brak zawatu w rodzinie) — zawaly serca (brak zawatu w rodzinie)

(p = 0,000), 4. grupa kontrolna (obecny zawat w rodzinie) — zawaly serca (obecny zawat w
rodzinie) (p = 0,014), 5. grupa kontrolna (obecny zawat w rodzinie) — hipotyreoza (obecny
zawal w rodzinie) (p = 0,000), 6. zawaly serca i hipotyreoza (obecny zawat w rodzinie) —
zawaly serca (obecny zawat w rodzinie) (p = 0,000)

Poziom aldehydowych i ketonowych
pochodnych oksydacyjnej modyfikacji biatek u
0s6b z zawatami serca, niedoczynnoScig
tarczycy oraz zawatami serca i niedoczynnos$cig
tarczycy w poréwnaniu do grupy kontrolnej z
podziatem na obecno$¢ choréb tarczycy w
rodzinie przedstawiono na ryc. 91 10.

Najwyzszy poziom aldehydowych pochod-
nych oksydacyjnej modyfikacji biatek (OMB370)
otrzymano u os6b z zawatami serca i hipotyreoza
oraz z obecno$cig chor6b tarczycy w rodzinie
(26,74 = 4,91 nmol/ml), a OMBa430 — w grupie osob
z zawatami serca i niedoczynnoscig tarczycy oraz z
obecnoscia  choréob tarczycy w  rodzinie
(33,99 £3,81 nmol/ml), w poréwnaniu do
pozostatych grup. W grupie os6b bez obecnosci
choréb tarczycy w rodzinie zaobserwowano
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wyzszy poziom OMBs7 (o 15,6 %, p = 0,000) i
OMBa430 (0 10,3 %, p = 0,000) w grupie z zawatami
serca oraz wyzszy poziom OMBs7 (o 24,3 %,
p =0,000) i OMBa430 (0 22,5 %, p = 0,000) w grupie
0s6b z niedoczynnoscig tarczycy w stosunku do
grupy kontrolnej, za§ w stosunku do oséb z
zawatami serca i chorobami tarczycy odnotowano
nizszy poziom OMB370 (0 9,8 %, p=0,000) i OMB430
(0 13,4 %, p = 0,000) u oséb z zawatami serca. W
grupie osob z chorobami tarczycy w rodzinie
zaobserwowano wyzszy poziom OMB3s7 (o
10,6 %, p = 0,000) i OMBa430 (0 8,1 %, p = 0,000) u
0s06b zzawatami serca oraz wyzszy poziom OMB370
(021,4 %, p=0,000) i OMB430 (0 23,3 %, p = 0,000)
u 0s0b z niedoczynnoscia tarczycy w stosunku do
grupy kontrolnej (ryc. 91 10).
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Ryc. 9. Poziom aldehydowych pochodnych oksydacyjnej modyfikacji biatek
(OMB37, nmol/ml) u 0s6b z zawatami serca, niedoczynno$cia tarczycy oraz zawaltami serca i
niedoczynnoscia tarczycy z podzialem na obecno$¢ chordb tarczycy w rodzinie.
Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (brak choréb tarczycy
w rodzinie) — zawaly serca (brak choréb tarczycy w rodzinie) (p=0,000), 2. grupa kontrolna (brak
choréb tarczycy w rodzinie) — hipotyreoza (brak chor6b tarczycy w rodzinie) (p = 0,000), 3. zawaty
serca i hipotyreoza (brak choréb tarczycy w rodzinie) — zawaly serca (brak choréb tarczycy w
rodzinie) (p = 0,000), 4. grupa kontrolna (obecne choroby tarczycy w rodzinie) — hipotyreoza
(obecne choroby tarczycy w rodzinie) (p = 0,000), 5. zawaly serca i hipotyreoza (obecne choroby
tarczycy w rodzinie) — zawaly serca (obecne choroby tarczycy w rodzinie) (p = 0,000)
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Ryc. 10. Poziom ketonowych pochodnych oksydacyjnej modyfikacji biatek (OMBy43, nmol/ml) u
0s0b z zawatami serca, niedoczynnoscia tarczycy oraz zawatami serca i niedoczynnoscia
tarczycy z podziatem na obecnos¢ choréb tarczycy w rodzinie.

Zmiany statystycznie istotne dla relacji: 1. grupa kontrolna (brak chordb tarczycy w rodzinie) — zawaly
serca (brak chordb tarczycy w rodzinie) (p = 0,000), 2. grupa kontrolna (brak choréb tarczycy w
rodzinie) — hipotyreoza (brak chordb tarczycy w rodzinie) (p = 0,000), 3. zawaty serca i hipotyreoza
(brak chordb tarczycy w rodzinie) — zawaly serca (brak choréb tarczycy w rodzinie) (p = 0,000),
4. grupa kontrolna (obecne choroby tarczycy w rodzinie) — hipotyreoza (obecne choroby tarczycy
w rodzinie) (p = 0,000), 5. zawaly serca i hipotyreoza (obecne choroby tarczycy w rodzinie) —
zawaly serca (obecne choroby tarczycy w rodzinie) (p = 0,000).
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Wieloczynnikowa analize zwigzkéw miedzy poziomem aldehydowych
pochodnych oksydacyjnie zmodyfikowanych biatek a stylem Zycia kobiet i mezczyzn réznego wieku
z Zzawatami serca przedstawiono w tabeli 1.

ketonowych

Tabela 1
Analiza wariancji wieloczynnikowej dla aldehydowych
pochodnych oksydacyjnie zmodyfikowanych biatek (OMB3)
u kobiet i mezczyzn z zawatami serca
o suma Sredni
Czynniki DF . F R?
y kwadratow kwadrat
Grupa 2 10254,21 412,32 54,1 5%k 0,351
Ple¢ 1 212,32 212,32 5,34 0,024
Wiek 1 1,76 1,76 0,16 0,001
Aktywno$¢ fizyczna 1 28,16 28,16 0,29 0,002
Palenie tytoniu 1 64,14 64,14 3,62 0,017
Zawat serca w rodzinie 1 4,62 4,62 0,93 0,003
Choroby tarczycy w rodzinie 1 297,36 297,36 6,14** 0,024

Notatka: ** - réznice statystycznie istotne przy p < 0,01;

*** _ roznice statystycznie istotne przy p < 0,001

W przeprowadzonej analizie wariancji wieloczynnikowej stwierdziliSmy, Ze w przebiegu
zawatldw serca na poziom aldehydowych pochodnych oksydacyjnie zmodyfikowanych biatek

(OMB370) wptywa pte¢; u mezczyzn odnotowano wartos¢ 2,4 % (p < 0,01).

Tabela 2
Analiza wariancji wieloczynnikowej dla ketonowych
pochodnych enzymatycznej modyfikacji
biatek (OMBu43) u kobiet i me¢Zczyzn z zawatami serca
- suma sredni
Czynniki DF . F R?
y kwadratow kwadrat

Grupa 2 1654,35 524,69 52,14%%* 0,354
Pte¢ 1 4,65 4,65 0,51 0,004
Wiek 1 28,22 28,22 2,17 0,011
Aktywnosc¢ fizyczna 1 19,37 19,37 0,34 0,002
Palenie tytoniu 1 36,54 36,54 2,89 0,012
Zawat serca w rodzinie 1 132,18 132,18 5,21* 0,019
Choroby tarczycy w rodzinie 1 37,52 37,52 2,10 0,011

Notatka: * - réznice statystycznie istotne przy p < 0,05;

*** _ réznice statystycznie istotne przy p < 0,001

W przeprowadzonej analizie wariancji wieloczynnikowej stwierdziliSmy, Ze w przebiegu
zawalow serca obecnos$¢ zawalu serca w rodzinie wptywa na poziom ketonowych pochodnych
oksydacyjnej modyfikacji biatek (OMB430) (p < 0,05).
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Tabela 3
Analiza wariancji wieloczynnikowej dla aldehydowych
pochodnych oksydacyjnej modyfikacji biatek (OMB3z)
u kobiet i me¢zczyzn z niedoczynnoscia tarczycy
- suma Sredni
Czynniki DF . F R?
y kwadratow kwadrat

Grupa 3 867,25 275,19 46,94%** 0,403
Ple¢ 1 6,84 6,84 0,89 0,001
Wiek 1 154,87 154,87 5,78* 0,025
Aktywnosc¢ fizyczna 1 186,87 186,87 6,58%* 0,027
Palenie tytoniu 1 55,32 55,32 1,52 0,015
Zawat serca w rodzinie 1 249,97 248,97 9,84 5% 0,033
Choroby tarczycy w rodzinie 1 84,66 84,66 4,22 0,019

Notatka: * - réznice statystycznie istotne przy p < 0,05;
** — réznice statystycznie istotne przy p < 0,01;
*** _ roznice statystycznie istotne przy p < 0,001

Jak wynika z przeprowadzonej wariancji wieloczynnikowej u oséb z niedoczynnoScig tarczycy,
w przebiegu tej choroby na poziom aldehydowych pochodnych oksydacyjnej modyfikacji biatek w
2,7 % wptywa mata aktywno$¢ fizyczna (p < 0,01) i w 2,5 % - wiek powyzej 55. lat (p < 0,01).

Tabela 4
Analiza wariancji wieloczynnikowej dla ketonowych
pochodnych oksydacyjnej modyfikacji biatek (OMBu3)
u kobiet i mezczyzn z niedoczynnoscig tarczycy
- suma Sredni
Czynniki DF kwadratéow kwadrat F e
Grupa 3 1543,65 521,13 54,17*** 0,312
Pte¢ 1 148,63 148,63 5,21* 0,024
Wiek 1 12,54 12,54 1,24 0,005
Aktywnosc¢ fizyczna 1 9,16 9,16 0,98 0,004
Palenie tytoniu 1 54,32 54,32 3,21 0,014
Zawat serca w rodzinie 1 44,15 44,15 2,69 0,009
Choroby tarczycy w rodzinie 1 4,13 4,13 0,26 0,001

Notatka: * - réznice statystycznie istotne przy p < 0,05;
*** _ réznice statystycznie istotne przy p < 0,001

Jak wynika z przeprowadzonej wariancji wieloczynnikowej u oséb z niedoczynnoscia tarczycy,
w przebiegu tej choroby na poziom ketonowych pochodnych oksydacyjnej modyfikacji biatek w
2,4 % (p < 0,05) wptywa ptec.
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Tabela 5
Analiza wariancji wieloczynnikowej dla aldehydowych
pochodnych oksydacyjnej modyfikacji biatek (OMB37) u kobiet i mezczyzn
z zawatami serca i niedoczynnoscia tarczycy
- suma Sredni
Czynniki DF . F R?
y kwadratow kwadrat
Grupa 4 923,88 307,96 46,94%*+ 0,403
Pte¢ 1 2,34 2,34 1,42 0,001
Wiek 1 158,95 158,95 5,16* 0,025
Aktywnosc¢ fizyczna 1 141,63 141,63 4,87* 0,024
Palenie tytoniu 1 0,53 0,53 1,29 0,014
Zawat serca w rodzinie 1 0,23 0,23 1,33 0,015
Choroby tarczycy w rodzinie 1 3,22 3,22 0,28 0,001

Notatka: * - réznice statystycznie istotne przy p < 0,05;

*** _ réznice statystycznie istotne przy p < 0,001.

Z przedstawionej analizy wariancji wieloczynnikowej wynika, ze w przebiegu zawatéw serca
i hipotyreozy na poziom aldehydowych pochodnych oksydacyjnej modyfikacji biatek wpltywa w
2,5 % wiek (p < 0,05) i w 2,4 % - aktywnos¢ fizyczna (p < 0,05).

Tabela 6

Analiza wariancji wieloczynnikowej dla ketonowych
pochodnych oksydacyjnej modyfikacji biatek (OMB43) u kobiet i me¢zczyzn
z zawatami serca i niedoczynnos$cig tarczycy

A suma sredni
Lo - kwadratow kwadrat L L
Grupa 4 1492,20 497,40 60,35%* 0,464
Ptec 1 0,01 0,01 0,01 0,000
Wiek 1 141,25 141,25 4,16* 0,021
Aktywno$¢ fizyczna 1 9,62 9,62 1,10 0,002
Palenie tytoniu 1 20,74 20,74 0,69 0,009
Zawat serca w rodzinie 1 28,55 28,55 1,83 0,002
Choroby tarczycy w rodzinie 1 2,24 2,24 0,39 0,001

Notatka: * - réznice statystycznie istotne przy p < 0,05;
** _ réznice statystycznie istotne przy p < 0,01

Z przedstawionej

zawalow serca i

analizy  wariancji
wieloczynnikowej wynika, Ze w przebiegu
hipotyreozy na poziom

oksydacyjno-redukcyjnej

osobami

zaburzenie

zaleznosci od wieku i stylu zycia zaobserwo-

waliSmy wyrazne réwnowagi

w poréwnaniu z

ketonowych pochodnych oksydacyjnej modyfi-
kacji biatek wptywa w 2,1 % wiek (p < 0,05).
Analizujgc markery stresu oksydacyjnego
we krwi kobiet i mezczyzn zdrowych, z
zawatami serca, niedoczynnoScig tarczycy oraz
z Zzawatami serca i niedoczynnoScia tarczycy w
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(ryc.1-10). Osoby =z
niedoczynno$cig tarczycy i zawatami serca
charakteryzowal znaczny wzrost aldehydo-
wych i ketonowych pochodnych oksydacyjnie
zmodyfikowanych biatek (ryc. 1-10). Wskazuje

to na wazng role stresu oksydacyjnego w

zdrowymi
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rozwoju tych choréb. Nasze wyniki sg zgodne z
wynikami innych badaczy, ktérzy wykazali
znaczacy wzrost markeréw stresu oksyda-
cyjnego we krwi pacjentow z zawatem serca i
niedoczynnoscig tarczycy (Elnakish et al,, 2015;
Miinzel et al., 2017).

Istnieje wiele dowoddéw na to, Ze zaréwno
w niedoczynnosci, jak i w nadczynnosci tarczycy
obserwuje sie wzrost poziomu RFT i znaczaca
aktywacja stresu oksydacyjnego, ktéry moze
by¢ odpowiedzialny za wiekszo$¢ objawéw i
powiktan tych schorzen (Valko et al, 2007;
Marcocci et al., 2012). Zwigzane jest to z tym, ze
hormony tarczycy wptywaja na mitochondria,
na produkcje i zuzycie energii w komorkach
oraz zwiekszong produkcje RFT (Venditti et al.,
2010; Zarkovié, 2012). Co wiecej, istniejg
dowody potwierdzajace role procesow
oksydacyjnych w patogenezie choroby Gravesa-
Basedowa (Zarkovi¢, 2012). Poniewaz choroba
Gravesa-Basedowa jest chorobg autoimmuno-
logiczng charakteryzujacg sie obecnoScig
autoprzeciwciat w surowicy (Smith, 2010),
ktére indukujg reakcje zapalng, zwieksza sie
ilos¢ wolnych rodnikéw, ktére naleza do jej
produktéw (Valko et al., 2007).

Biorgc pod uwage dostepne dane badajace
réznice ptci w stresie oksydacyjnym w populacji
ogolnej lub u zdrowych oso6b, w kilku badaniach
wykazano wyzszy poziom réznych biomar-
keréw stresu oksydacyjnego u kobiet niz u
mezczyzn, inni autorzy zgtaszali przeciwny
trend, a jeszcze inni - nie wykazali Zadnej
réznicy (Vassalle et al., 2011).

Dowiedziono, ze dilugo$¢ zycia i
symptomy choréb zwigzanych z wiekiem
wykazujg wielkie i niezwykle spdjne réznice
miedzy kobietami i mezczyznami i ze wszelkie
dziatania zapobiegajace procesowi starzenia
moga by¢ bardzo rézne u kobiet i mezczyzn.
Moze to wynika¢ z interakcji tych dziatan ze
steroidami plciowymi, poziomami adiponek-
tyny lub leptyny oraz rozktadem tkanki
ttuszczowej lub tez wynika¢ z roéznic w
funkcjonowaniu uktadu odpornosSciowego
(Austad and Bartke, 2015). Starzenie sie, a takze
predyspozycje genetyczne i inne, konwen-

cjonalne czynniki ryzyka, jak i czynniki
srodowiskowe  moga  indukowal  stres
oksydacyjny, szczeg6lnie w  naczyniach

krwiono$nych i powodowac¢ ich uszkodzenie
(Minzel et al., 2017).

Rosngca dtugowieczno$¢ przecietnego
cztowieka wplyneta na rosngca wrcigz liczbe
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0s6b starszych w populacji ogélnej (Merz and
Cheng, 2016). Pomimo tego, Ze ludzie starsi
doswiadczajg wiekszej chorobowosci, to jednak
wielu z nich jest w stanie osiggna¢ wiek nawet
90 lat cieszac sie doskonatym zdrowiem
(Lowsky et al., 2014). Epidemiologia choréb
zwigzanych z wiekiem rézni sie zasadniczo
pomiedzy ptciami i dramatycznie zmienia sie u
kobiet po menopauzie, cho¢ choroba sercowo-
naczyniowa pozostaje zasadniczo zwigzana z
wiekiem zar6wno u mezczyzn, jak i u kobiet
(Ostan et al.,, 2016). Takze funkcja hormonalna
ulega powaznym zmianom podczas starzenia
(Diamanti-Kandarakis et al., 2017).

W  niniejszym badaniu wykazaliSmy
wiekszy poziom aldehydowych pochodnych
oksydacyjnej modyfikacji biatek u 0séb powyzej
55. lat z zawatami serca, niedoczynnos$cia
tarczycy oraz zawatami serca i niedoczynnoS$cia
tarczycy (ryc. 1) oraz pochodnych ketonowych
u os6b powyzej 55. lat z niedoczynnoscig
tarczycy (ryc.2) w poréwnaniu z osobami
miodszymi. Ponadto analiza  wariancji
wieloczynnikowej wykazata, Ze na wyzszy
poziom aldehydowych pochodnych oksyda-
cyjnej modyfikacji biatek wptywa wiek powyzej
55.lat u 0s6b z wystepowaniem niedoczynnoSci
tarczycy (Tabela 1).

Analiza  wariancji ~ wieloczynnikowej
wykazata, ze poziom markeréw stresu
oksydacyjnego - OMB370 (Tabela 1) i OMBa43o
(Tabela 2) zalezy od wieku u oséb z
wystepowaniem zawatu serca, hipotyreozy oraz
zawatu serca i hipotyreozy. Jest to zgodne z
wolnorodnikow3g teorig starzenia, ktéra opiera
sie na hipotezie, ze wszelkie zmiany funkcjo-
nalne zwigzane z wiekiem spowodowane s3
akumulacja oksydacyjnego uszkodzenia
lipidow, biatek i kwaséw nukleinowych (Liguori
et al, 2018). W ciggu ostatnich dekad
wielokrotnie potwierdzano wolnorodnikowa
teorie starzenia (Duraékové, 2010; Carracedo et
al., 2018; Elfawy and Das, 2018). Udowodniono,
ze stres oksydacyjny Dbierze wudziat w
patofizjologii chorob autoimmunologicznych
tarczycy, ktore nasilajg sie z wiekiem poprzez
bezposredni wptyw na uktad odpornosciowy
(Burek and Rose, 2008), a niedobdr selenu w
populacji oséb starszych sprawia, Ze tarczyca
jest bardziej podatna na dziatanie wolnych
rodnikow tlenowych (Diamanti-Kandarakis et
al, 2017). W wielu badaniach wykazano, ze
gtbwna  przyczyng  zachorowalnosci i
$Smiertelnos$ci 0sob starszych sa choroby uktadu
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sercowo-naczyniowego, a miazdzyca odgrywa
kluczowa role jako gtowne zdarzenie
przyczynowe (Testa et al., 2010; Liguori et al,,
2018). W innych badaniach stwierdzono, ze
tolerancja miesnia sercowego na stres
oksydacyjny zmniejsza sie z wiekiem z powodu
zmniejszenia aktywnos$ci enzyméw antyoksy-
dacyjnych (Lam, 2015; Liguori et al, 2018).
Ponadto zwiekszanie sie stresu oksydacyjnego
wraz z wiekiem powoduje dysfunkcje $rédb-
tonka naczyniowego i przebudowe naczyn,
uznawane za wczesne determinanty rozwoju
nadci$nienia i miazdzycy (Siti et al., 2015).

Wedtug wielu autoréw nie ma watpli-
woSci, Ze ¢wiczenia fizyczne poprawiajg jako$¢
zycia, zmniejszaja uszkodzenia oksydacyjne i
zapobiegajg wystepowaniu szeregu zaburzen, w
tym cukrzycy i choréb sercowo-naczyniowych
(Kushi et al,, 2012; Vina et al,, 2012). Regularna
aktywno$¢ fizyczna jest waznym czynnikiem
warunkujgcym utrzymanie optymalnego stanu
zdrowia, zmniejszenie stresu oksydacyjnego,
zapobieganie otytos$ci, miazdzycy, chorobom
przewleklym i chorobom serca, ale te korzystne
efekty sg zwigzane z cechami ¢wiczen fizycz-
nych oraz ich intensywno$cig (Radak et al,
2013).

Obecnie dazy sie do promowania zdrowia
poprzez zmiany stylu Zzycia, m.in. poprzez
¢wiczenia fizyczne, niestety nadal jest sprawg
dyskusyjna, jaka czestotliwos$¢ i zakres ¢wiczen
niezbednych do osiggniecia korzystnego efektu
bedzie prawidtowo oddziatywa¢ na nasze
zdrowie (Guthold et al., 2008). W niniejszym
badaniu zaobserwowaliSmy u oséb o matej
aktywnosci fizycznej wiekszy poziom aldehy-
dowych pochodnych oksydacyjnej modyfikacji
biatek u os6b z hipotyreoza w poréwnaniu z
osobami o duzej aktywnosSci fizycznej (ryc. 3).
Natomiast u os6b z zawalami serca i
hipotyreoza wiekszy poziom aldehydowych
pochodnych (OMB370) zaobserwowano u 0séb o
duzej aktywnosci fizycznej (ryc. 3). Wedtug
Radak i wsp. (2013), wzrost produkcji wolnych
rodnikow spowodowane intensywnym
wysitkiem  fizycznym moze przekraczac
zdolno$¢ systemoéw obrony antyoksydacyjne;j
organizmu i indukowac ich utlenianie. Obecnie
rozwaza sie zaro6wno pozytywne, jak i
negatywne aspekty generacji RFT w sporcie
(Radak et al, 2013). Nasza analiza wariancji
wieloczynnikowej wykazata, ze duza aktywno$¢
fizyczna wptywa na wyzszy poziom OMB370 w
zawale serca i niedoczynnoSci tarczycy (Tabela
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5), a mata aktywnos$¢ fizyczna - na wyzszy
poziom OMB370 w hipotyreozie (Tabela 1).

Zwiekszone podczas wysitku fizycznego
zuzycie tlenu pocigga za sobg wzrost produkcji
anionorodnika ponadtlenkowego i innych RFT
(Tauler et al., 2008; Radak et al, 2013). W
warunkach fizjologicznych, zawarte we
witdéknach mie$niowych antyoksydanty neutra-
lizujag powstajagce podczas wykonywanej
aktywnosci fizycznej reaktywne formy tlenu,
zapobiegajac peroksydacji lipidow i uszkod-
zeniu tkanek (Min et al,, 2011).

Palenie tytoniu i dym papierosowy nalezg
do najbardziej modyfikowalnych i dominu-
jacych czynnikéw ryzyka przedwczesnego lub
przyspieszonego rozwoju miazdzycy, co wigze
sie z powiktaniem w postaci choroby wiencowej
i zawatu miesnia sercowego (Kamceva et al,,
2016). W niniejszym badaniu zaobserwo-
wali$my, Ze osoby, ktore palg papierosy, maja
wieksze uszkodzenia oksydacyjne niz ci, ktérzy
nigdy nie palili. Na wyniki naszych badan mogta
wptynac ilos¢ wypalanych papieroséw dziennie
lub palenie tytoniu w przesztosci przez badane
osoby. Vassalle i wsp. (2011) podkreslajg
bezposrednig korelacje miedzy stresem
oksydacyjnym, a liczbg wypalanych papieroséw
(Vassalle et al., 2011). Nie wiadomo, jak wielu
uczestnikOw naszego badania byta biernymi
palaczami, a wielokrotnie udowodniono, Zze dym
papierosowy wptywa negatywnie na uktad
sercowo-naczyniowy w ten sam sposob jak na
palaczy (Metsios et al.,, 2011). Utleniacze i wolne
rodniki w dymie papierosowym sg uwazane za
potencjalny mechanizm, za pomoca ktdrego
palenie moze promowac peroksydacje lipidow
bton komérkowych (Vassalle et al, 2011),
przyczyniajac sie do rozwoju miazdzycy tetnic,
dysfunkcji $rédbtonka i ostrych zdarzen
sercowych (Valavanidis et al., 2009; Miri et al,,
2012). Bloomer i Fisher-Wellman (2009) w
swoim badaniu udowodnili, Ze palacze maja
podwyzszony poziom biomarkeréw stresu
oksydacyjnego, doswiadczaja uposledzonego
metabolizmu lipidow i glukozy po positku
(Bloomer and Fisher-Wellman, 2009).

Istnieja doniesienia, Ze palenie papie-
rosOw wywiera rowniez istotny wplyw na
gruczot tarczowy (Sawicka-Gutaj et al., 2014).
Paradoksem jest to, jak wskazujg najnowsze
dane, Ze zaprzestanie palenia powoduje
dramatyczny wzrost ryzyka rozwoju autoim-
munologicznej niedoczynnoS$ci tarczycy (Carlé
etal, 2012). W zwigzku z tym, Ze niedoczynnos¢
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tarczycy jest najczestszym zaburzeniem jej
funkcji i na ogo6t wigze z hiperlipidemia i
miazdzycg (Mancini et al, 2016), waznym,
wtérnym powiktaniem niedoczynnosci tarczycy
jest miazdzyca, co za tym idzie choroba
wiencowa, ktéra stanowi ryzyko zawatu serca
(Manolis et al., 2019).

Cho¢ w kilku badaniach potwierdzono
zwigzek palenia z zaburzeniami funkcji
tarczycy, takimi jak choroba Gravesa-Basedowa
czy wole wieloguzkowe (Sawicka-Gutaj et al,,
2014), to jednak jest to temat nadal
kontrowersyjny i powinien by¢ przedmiotem
dalszych badan (Meinhold et al., 2010; Mehran
et al, 2012). Przykltadowo badania Mehran i
wsp. (2012) sugeruja, ze palenie jest zwigzane
ze zmniejszeniem stezenia TSH w surowicy,
mniejszym ryzykiem niedoczynnosci tarczycy i
prawdopodobnie z mniejszg czestoscig autoim-
munologicznych chordéb tarczycy (Mehran et al.,
2012).

Asvold i wsp. (2007) doszli do wniosku, ze
palenie jest negatywnie zwigzane z niedoczyn-
no$cig tarczycy, ale dodatnio wigze sie z
nadczynno$cig tarczycy. Innymi stowy, kiedy
ludzie palg, powoduje to nadczynnos¢. Uznali
réwniez, Ze palenie moze mie¢ odwracalny
wplyw na czynno$¢ tarczycy. Kiedy osoba
przestanie pali¢, poziom hormondéw tarczycy
powrdci do normy. Dodatkowo po raz pierwszy
doniesli, Ze wsréd obecnych palaczy wystepuje
nizsza czestotliwo$¢ jawnej niedoczynnoSci
tarczycy (Asvold et al, 2007). Jansen i
Ruskovska (2015) badali wptyw palenia na
poziom biomarkerow stresu oksydacyjnego
oraz aktywnoS$ci bariery antyoksydacyjnej i,
stosujac rézne testy, potwierdzili, ze palacze
maja podwyzszony poziom stresu oksyda-
cyjnego i upo$ledzony status antyoksydacyjny
(Jansen and Ruskovska, 2015), a Buico i wsp.
(2009) wykazali, ze catkowita zdolnos¢
antyoksydacyjna byta istotnie nizsza u
aktywnych palaczy (Buico et al., 2009).

Stres oksydacyjny jest odpowiedzialny za
zmiany epigenetyczne, takie jak hypometylacja
DNA, ktéra sprzyja niestabilnosci genomowej,
mutacji, aktywacji protoonkogenéw, a takze
wyciszaniu gendéw (Adraskela et al, 2017).
Rozwd6j metod biologii molekularnej pozwala
obecnie na ocene udziatu czynnikéw genetycz-
nych w patogenezie chorob, m.in. uktadu
sercowo-naczyniowego i chorob tarczycy
(Panicker, 2011). W niniejszym badaniu
stwierdziliSmy wiekszy poziom OMBs370 (ryc. 7)
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u os6b z zawatami serca i niedoczynnoScia
tarczycy oraz z obecno$cia zawatu serca w
rodzinie. Udowodniono, ze choroba wiencowa
jest zwigzana z kilkoma lub nawet kilkunastoma
czynnikami genetycznymi (poligenowos¢), a
dziedziczenie choroby niedokrwiennej serca ma
charakter  heterogenny  (Wojtczak  and
Skretowicz, 2007).

Znaczenie dziedzicznosci choréb tarczycy
podobnie przedstawiono w wielu meta-
analizach (Brcicetal, 2017; Ferrari etal., 2017).
Doniesiono, ze czynniki genetyczne wptywaja
na o$ podwzgdrze - przysadka - tarczyca w 40-
60% (Medici et al, 2015). Nie ma natomiast
informacji na temat dziedziczenia chordb
tarczycy i stresu oksydacyjnego w przebiegu
zawatOow serca i niedoczynno$ci tarczycy. W
naszym badaniu odnotowaliSmy zalezno$¢
obecnosci choréb tarczycy w rodzinie na
poziom ketonowych pochodnych (OMB430) u
0s6b z niedoczynno$cig tarczycy oraz z zawa-
tami serca i niedoczynnoScia tarczycy (ryc. 6).

Podsumowanie

W naszych badaniach zostaty przeana-
lizowane zmiany stezenia markeréw stresu
oksydacyjnego, m.in. oksydacji reszt amino-
kwasowych biatek [stezenie aldehydowych i
ketonowych pochodnych oksydacyjnie
modyfikowanych biatek (OMB)] we krwi osob z
niedoczynnoscig tarczycy i/lub zawatami serca,
mieszKkajacymi na terenie Pomorza Srodkowego
w zalezno$ci od wieku, aktywnoSci fizycznej,
palenia oraz obecno$ci zawatu serca i choréb
tarczycy w rodzinie. Jak wynika z naszych
badan, poziom aldehydowych pochodnych
oksydacyjnej modyfikacji biatek byt znacznie
wyzszy u 0sOb starszych, a poziom ketonowych
pochodnych - wyzszy u os6b mlodszych z
zawatami serca oraz zawalami serca i
hipotyreoza. Swiadczy to o nasileniu stresu
oksydacyjnego w obu przedstawionych
jednostkach chorobowych zar6wno wsrod osob
starszych, jak i mtodszych.

Najwyzszy poziom aldehydowych i
ketonowych pochodnych oksydacyjnej mody-
fikacji biatek odnotowano ws$réd oséb z
zawalami serca 1 hipotyreoza o matej
aktywnos$ci fizycznej oraz wsSrdéd oséb
niepalacych, ktére chorujg na niedoczynnos¢
tarczycy i dodatkowo przeszty zawaty serca, co
moze  Swiadczy¢ o  nasileniu  stresu
oksydacyjnego w tych chorobach, niezaleznie
od aktywnoSci fizycznej i palenia papieroséw.
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Najwyzszy poziom pochodnych aldehy-
dowych odnotowano w grupie oséb z zawatami
serca i hipotyreoza z obecnym zawatem serca w
rodzinie, co moze $wiadczy¢ o nasileniu stresu
oksydacyjnego w obu chorobach, zwtaszcza w
tej grupie badanej. Najwyzszy poziom badanych
parametréow odnotowano ws$réd oséb z
zawatami serca i niedoczynnos$cig tarczycy w
obrebie oséb z chorobami tarczycy w rodzinie,
jak i tych oso6b, u ktérych w rodzinie choroby
tarczycy nie wystepuja. Swiadczy to o nasileniu
stresu oksydacyjnego w obu przedstawionych

wanych bialek (OMBs370) wptywa pteg,
natomiast na poziom ketonowych pochodnych
oksydacyjnej modyfikacji biatek (OMBa3o) -
obecno$¢ zawatu serca w rodzinie. Na poziom
aldehydowych  pochodnych  oksydacyjnej
modyfikacji biatek u oséb z niedoczynnoscia
tarczycy wptywa mata aktywno$¢ fizyczna i
wiek powyzej 55. lat, natomiast na poziom
ketonowych pochodnych oksydacyjnej mody-
fikacji biatek wptywa pte¢ badanych oséb. W
przebiegu zawatéw serca i hipotyreozy na
poziom aldehydowych pochodnych oksyda-

jednostkach chorobowych, bez wzgledu na
czynnik, jakim sg choroby tarczycy w rodzinie.

W przeprowadzonej analizie wariancji
wieloczynnikowej  stwierdziliSmy, ze w
przebiegu zawatéw serca na poziom aldehy-
dowych pochodnych oksydacyjnie zmodyfiko-

cyjnej modyfikacji biatek wptywa wiek i
aktywno$¢ fizyczna, natomiast na poziom
ketonowych pochodnych oksydacyjnej
modyfikacji biatek wptywa wiek badanych oséb.
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Haranisa Kypranwok, Mairoxkara y6ik-Tora, Kmmnmrod Tora, 'asnHa TkaueHKO

BIVIMB BIKY, ®I3UYHOI AKTUBHOCTI, KYPIHHS TA HASBHOCTI
B POJIVIHI IH®PAPKTY MIOKAP/IA TA 3AXBOPIOBAHB IV TOBUIHOI 3AJIO3U
HA PIBEHb AJIBAETTAHUX TA KETOHOBUX ITOXIIHUX OKMCHIOBAJIBHO
SMOINPIKOBAHMUX BIJIKIB ¥ KPOBI YOJIOBIKIB TA >KIHOK
3 IH®PAPKTOM MIOKAPJA TA I'llIOTUPEO30M

AHOTAIIA

[Ipo BaXKJIMBICTb TOPMOHIB LIMTOBUAHOI 3aJ1034 [ IIATPUMKH TOMEOCTa3y cepLieBO-CyAUHHOI CUCTEMH MOXKHA
3pOOUTH BUCHOBOK 3 KJIIHIYHUX i eKClIepUMeHTa/IbHUX JaHUX, sIKi T0Ka3yI0Th, [0 HABITh He3HAYHi 3MiHU KOHIIeHTpallii
rOPMOHIB IUTOBHU/IHOI 3aJI03H, TaKi K Ti, [0 cCOCTepiraroThes NpU CyOK/IiHIYHOMY rimoTupeosi abo rineptrupeosi Ta
CUH/JPOMi HU3bKOT0 PiBHS TPUHOATHUPOHIHY, HETaTUBHO BIJIMBAIOTh Ha CEPLEBO-CYAUHHY cucTeMy. [lesiki moTeHUiHi
MeXaHi3MH, 1[0 3B’I3YI0Th I1i /1Ba CTAaHU, BKJIFOYAIOTh AUCTINieMito, eH0TemanbHy AUCOYHKIiI0, 3MiHU apTepiaIbHOTO
TUCKY Ta NPSIMUH BIIJIMB TUPEOIAHUX TOPMOHIB Ha MioKap/.

MeTa po60OTH: aHaJIi3 3MiH KOHIIEHTpalii MapKepiB OKUCHIOBAJbHOTO CTPECYy, BKJIYAOYU OKUCHEHHS OiKiB
[koHUEeHTpalii anbaerifHUX i KETOHOBUX MOXiJJHUX OKHCHIOBaJIbHO MojudikoBaHux 6iskiB (OMB)] B kpoBi oci6 3
rinoTupeosoM Ta/abo iHpapKTOM MioKap/a, 1110 TPOXKUBAIOTh Y LleHTPaJbHO-ITI0MOpCcbKOMY perioHi ([Tosb1a), 3a/1exHO
Bi/i Biky, $i3sM4YHOI aKTUBHOCTI, KypiHHS Ta HasiBHICTh B ciM'i iHpapkTiB Miokap/a i 3aXBOpIOBaHb LUTOBU/IHOI 3a/103H.

MeToaooris. PiBeHb MapKkepiB OKHMCHIOBAJILHOTO CTpecCy 6yJio oljiHeHO cepef, 243 ocib, To6To 142 4osioBikiB
(58,44 %) Ta 101 xiHok (41,57 %) y Bini 35-71 pokiB, siki npoxkuBawTh y [lomopcekoMy BoeBogcTBi ([Tosbuia). B
OTpUMaHiN Bij maumieHTiB KpoBi MpoOBOAWIM aHasli3 DPiBHIB a/bJerifHUX i KeTOHOBUX MOXiJHUX OKHCHIOBaJbHO
MoardikoBaHUX OINKIB.

HaykoBa HOBH3HA. 3rifHO 3 HAWIMMHU JOCJI/PKEHHSIMH, pPiBEHb aJbJEeriJHUX MOXiJHUX OKHCHIOBaJIbHOI
Moauikarlii 6isKiB 6yB A0CTOBIpHO BUILIUM Y JI0[el MOXUa0ro Biky (moHaz 55 pokiB), a piBeHb KETOHOBUX NOXiJHUX —
y oci6 MoJiozoro Biky (10 55 pokiB) 3 nepeHeceHMM iH$apKTOM MioKap/a, i ik 3 nepeHeceHUM iHpapKTOM MiokapAa i
rinotupeosoM. lle cBifuuTh Npo iHTeHcHdiKallito OKCHJAaTUBHOTO CTPeCy pY 060X Npe/iCTaBJIeHUX 3aXBOPIOBAHHAX, AK
y JioJel moxuJoro BiKy, Tak i B oci6 Mosoamoro Biky. HaliBuiiuil piBeHb ajbJerifHUX Ta KeTOHOBUX MOXiJHUX
OKHMCHIOBaJIbHOI Moiudikalii 6i/KiB BiMiueHO cepef; 0ci6 3 mepeHeceHUMHU iHQapKTaMHu MioKap/a Ta TinoTHPeo30M 3
HU3bKOI0 Qi3MYHOI0 aKTUBHICTIO Ta cepe/i HEKYPLiB, IKi CTPaXKJal0Th Ha TiINOTUPEO3 Ta OAATKOBO IlepeHecad iHdapKT
MioKap/ia, 110 MOXKe CBiAYUTHU NMpO MiJABUIEHHA OKCHAATUBHOI'O CTPeCy NpH LUX 3aXBOPIOBAHHAX, He3aseXHO BiJ
BIVIMBY }i3MYHUX HaBaHTaXeHb 1 KypiHHA. HallBuIuIl piBeHb ajbjerifHUX MOXifHUX BiA3HayeHO B rpymi oci6 3
nepeHeceHWM iHapKTOM Miokap/a Ta rinoTHpeo3oM, 3 HasiBHicTIO iH)apKTiB Miokapsaa B ciMeliHOMYy aHaMHesi, 1[0
MO’Ke CBIJMTHU MPO MiABUIEHHS OKCHJATUBHOIO CTPECY MPH 000X 3aXBOPIOBAHHSAX, 0COGJIMBO B L[il A0CaiKyBaHIH
rpymni. HaliBumui piBenb okucHoBaibHOI MoudikaLii 6i/kiB BiMiuyeHo y 0ci6 3 nepeHeceHUM iHbapKTOM Miokapaa
Ta TinoTHPeo30M, 0cib i3 3aXBOpPIOBAaHHSIMHU IIMTOBU/AHOI 3271031 B CiMeH{HOMY aHaMHe3i, a TaK0XX THX, XTO He MaB
3aXBOPIOBaHb LIMTOBU/HOI 3a/103U B cCiMeHHOMY aHaMHesi. lle cBifYUTb PO NOCU/IEHHS OKCUAATHUBHOIO CTpecy NpH
060X MpeJCTaBJEHUX 3aXBOPIOBAHHSX, He3aJIe)XKHO BijJj HasgBHOCTI Takoro ¢akTopa K HasSBHICTh 3aXBOPIOBAaHb
HIMTOBU/IHOI 321031 B CIMEMHOMY aHAaMHe3i.

BucHOBKHM. Y nepebiry iHdapKkTy Miokap/ia Ha piBeHb a/bJeriAHUX MOXiTHUX OKUCHIOBAJbHO MOAUGDIKOBAHUX
6i/IKiB BIIMBAE CTATh, @ HA PiBEHb KETOHOBUX MOXiJHUX OKUCHIOBAJIbLHO MO/IU}iKOBaHUX Oi/KIiB — HAABHICTh iIHPApKTy
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Miokapja B ciMeliHOMy aHaMHe3i. Ha piBeHb ajibJerifHUX MOXiJHUX OKHUCHIOBaJIbHOI Moaudikanii 6i1kiB y oci6 3
rinoTupeo3oM BIJIMBAa€E HU3bKa pi3sMyHA aKTUBHICTB i Bik cTapiie 55 pokiB, ToAi sk Ha piBeHb KETOHOBUX MOXiAHUX
OKHCHIOBa/IbHOI Mojaudikauii 6is1kiB BmMBae ctaThb oci6. [lpu iHdapkTi Miokapja Ta rinoTupeosi Ha piBeHb
aJIbJIEeTiTHUX MOXiJHUX OKHCHIOBaJIbHOI Moindikanii 6i/1kiB BiiMBaEe BiK i ¢pi3nuHa aKTUBHICTD, a Ha piBEHb KETOHOBUX
MOXiIHUX OKMCHIOBaJIbHOI Moauikalii 6iJiKiB - Bik oci6.

Kiro40Bi c10Ba: anbjeri/iHi Ta KeTOHOBI MOXi/IHI OKMCHIOBaJIbHO MO diKOBaHUX 6iJKIB, rimoTupeos, inpapkT
MioKap/a, *KiHKH, 40J1I0BiKH, Ppi3WyHa aKTUBHICTb, NaTiHHS
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STRESZCZENIE

Cel pracy: Celem pracy byta weryfikacja wiedzy kobiet i mezczyzn w réznym wieku na temat tuszczycy, jej
objawdéw oraz czynnikdw wyzwalajacych objawy tej choroby.

Metodologia. W badaniu wzieto udziat 100 respondentéw, u ktérych badano poziom wiedzy dotyczacej tuszczycy,
jej objawéw oraz czynnikéw wyzwalajacych objawy tej choroby. Zaden z ankietowanych nie wykazal, ze chorowat lub
choruje na tuszczyce. Wsréd badanych byto 28 mezczyzn (28 %) i 72 kobiety (72 %), w wieku od 17. do 65. lat. W pracy
wykorzystano badanie ankietowe, umozliwiajgce uzyskanie od respondentéw danych na temat wiedzy o tuszczycy.
Narzedziem badawczym, ktore postuzyto do przeprowadzenia badania byt anonimowy kwestionariusz ankiety. Badanie
polegato na samodzielnym udzielaniu odpowiedzi na pytania ankietowe. Ankieta sktadata sie z dziesieciu réznego
rodzaju pytan, ktére zostaty tak skonstruowane, aby motywowac badane osoby do udzielania szczerych informacji. Byty
to zaréwno pytania metryczkowe, jak i dotyczace subiektywnych doswiadczen respondentow.

Nowatorstwo naukowe. Na pytanie czy kiedykolwiek respondenci styszeli o tej chorobie az 91 oséb
odpowiedziato twierdzaco. Zaréwno wsrdd kobiet, jak i mezczyzn w kazdym przedziale wiekowym odsetek oséb, ktore
styszaty o tuszczycy wynosit ok. 90 %. Ankietowani ponizej 30. roku zycia znali poprawng odpowiedZ na pytanie o wiek
pojawiania sie pierwszych objawéw w 70-80 %, w zaleznos$ci od ptci i przedziatu wiekowego. Wiedza o zakaznosci tej
choroby réwniez byta zadowalajaca, poniewaz w wiekszosci grup (nawet 89,5 %) ankietowani odpowiedzieli, ze
tuszczyca nie jest zarazliwa (odnotowano nawet 89,5 % poprawnych odpowiedzi). Na pytanie «Jaka choroba jest
tuszczyca?», w ktorym chodzito o charakter schorzenia (choroba przewlekta, autoimmunologiczna oraz genetyczna), z
wyjatkiem os6b w wieku 31-40 lat., ktérzy udzielili w stu procentach poprawnych odpowiedzi, pozostali ankietowani
wybrali poprawng odpowiedZ w granicach 26,1-57,9 %. Odpowiadajac na pytanie o objawy tuszczycy tylko 27,5 %
zaznaczyto poprawnie jej symptomy, natomiast 45,1 % respondentéw wybralo objawy atopowego zapalenia skory.
Réwniez odpowiedzi na pytanie o objawy tuszczycy paznokci wykazaty niski poziom wiedzy ankietowanych odno$nie
tej dolegliwos$ci, poniewaz tylko 20,2 % z nich udzielito odpowiedzi poprawnych. Jako czynnik wyzwalajacy objawy
tuszczycy, respondenci najczesciej wybierali prawidtowo -stres (30 %), infekcje (28,9 %) oraz uszkodzenia skory
(18,9 %). Mezczyzni i kobiety w kazdym przedziale wiekowym najliczniej odpowiadali, Ze tuszczyca moze by¢
przeciwwskazaniem do zabiegu kosmetycznego, ale w zalezno$ci od rodzaju zabiegu, co dato wynik satysfakcjonujacy i
Swiadczyto o tym, ze ankietowani wiedzieli, iZ osoby chore takze moga korzysta¢ z ustug kosmetycznych, pomimo zmian
skérnych. Ankietowani posiadali zadowalajaca wiedze na temat okres6w wyciszenia choroby - prawidtowej odpowiedzi,
Ze w schorzeniu tym wystepuja okresy remisji udzielito w poszczegélnych grupach od 50 % do 100 % oséb.

Whioski. Odpowiedzi na pytania zawarte w ankiecie dotyczacej tuszczycy wykazaty, ze wiekszo$¢ oséb (91 %)
styszato o tej chorobie oraz, ze posiadaja wiedze na temat wieku pojawienia sie pierwszych objawoéw, zakazZno$ci
tuszczycy, czynnikow wyzwalajacych, okreséw remisji oraz mozliwos$ci korzystania z ustug gabinetéw kosmetycznych.
Natomiast w kwestii objawow samej tuszczycy, objawow tuszczycy paznokci oraz odnos$nie charakteru choroby
ankietowani wykazali znaczacy brak wiedzy.

Stowa kluczowe: tuszczyca, opinia, respondenci, kobiety, mezczyzni

ABSTRACT

Purpose: The study aimed to assess the knowledge of women and men of different ages about psoriasis, its
symptoms and factors that trigger psoriasis symptoms.

Methodology. The study involved 100 respondents whose knowledge of psoriasis, its symptoms and factors that
trigger psoriasis symptoms was assessed. The respondents included 28 men (28 %) and 72 women (72 %) aged between
17 and 65 years. The tool used in the study was a survey, which allowed data to be collected from respondents about
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their knowledge of psoriasis. The research tool used to conduct the study was an anonymous questionnaire. The study
involved answering the survey questions independently, without the involvement of the researcher. There were 10
different types of questions in the survey. These included both personal details and questions about the respondents’
subjective experiences.

Scientific novelty. When asked if they had ever heard of the condition, 91 respondents said they had. For both
women and men in all age groups, the percentage of respondents who had heard of psoriasis was around 90 %.
Respondents under 30 knew the correct answer to the question about the age at which symptoms first appear (70-80 %).
The question about the contagiousness of the disease also gave satisfactory results: the majority of respondents (up to
89.5 %) answered that psoriasis is not contagious. The question "What disease is psoriasis?", which asked about the
aetiology of the disease (chronic, autoimmune and genetic), again showed that, with the exception of respondents aged
31 to 40 who gave only one correct answer, the rest of the respondents (26.1-57.9 %) chose the correct answer.
Unfortunately, knowledge of the symptoms of psoriasis is very low, with only 27.5 % of all respondents marking the
symptoms of psoriasis. The majority (45.1 %) chose the description of atopic dermatitis. The question about the
symptoms of psoriasis of the nail also showed a very low level of awareness among respondents, with only 20.2 % giving
the correct answer. When it comes to the factors that trigger the symptoms of the condition in question, the most common
answers were stress (30 %), infection (28.9 %) and skin damage (18.9 %), which is correct. Men and women of all ages
most often agreed that psoriasis can be a contraindication to cosmetic procedures, but depending on the type of
procedure; this gives satisfactory results and proves that people with psoriasis can, according to the respondents, use
cosmetic services despite skin changes. The question about periods of remission also showed that respondents had a
satisfactory knowledge of this subject, as the correct answer - that there are periods of remission in this disease - was
given by the largest number of respondents in each study group (between 50 and 100 %).

Conclusions. The results of our study showed that most respondents (91 %) had heard of psoriasis and were
aware of the age at which symptoms first appear, the infectious nature of psoriasis, triggering factors, remission periods
and the possibility of using cosmetological procedures. However, the study also revealed a significant lack of knowledge,
particularly about the symptoms of psoriasis and psoriasis of the nail and the aetiology of the disease.

Keywords: psoriasis, opinion, respondents, women, men

wymieniono: urazy, infekcje, leki, stres oraz
uzywki. Wystepujace blaszki moga miec

Luszczyca, z fac. Psoriasis (ICD-10: L40)  wielko$¢ ok. 1-2cm lub wieksza, zajmujac
jest przewleklym schorzeniem skory o  nawet calg wyprostng powierzchnie konczyny,
charakterze nawrotowym, przebiegajqcym ze ma]q intensywnie czerwong barwq, s3
stanem zapalnym, charakteryzujacym si¢  pogrubiate, pokryte srebrzysta tuska. Objawy sa

Wprowadzenie

wyraznie odgraniczonymi, fuszczacymi sig, bardzo réznorodne. Chore powierzchnie skérne
rumieniowymi blaszkami (Rigon et al, 2021;  s3 wyraznie odgraniczone od powierzchni skéry
Lanna et al,, 2022). Luszczyce zakwalifikowano zdrowej (Rycroft et al,, 2014).

jako chorobe grudkowo-ztuszczajaca, ktorej Poza konwencjonalnag definicja choroby
objawy skorne wystepujg gtéwnie na powierz-  skéry, tuszczyca jest obecnie uwazana za

chniach wyprostnych konczyn, w  okolicy chorobe ogodlnoustrojowa (Amanat et al., 2018;
krzyzowej, na uszach oraz na owtosionej skorze Armstrong and Read, 2020). U pacjentéw
glowy, jednak moga zajmowal kazdy inny  chorych moga wystapi¢ zmiany w innych
obszar skoéry. Moga skupia¢ si¢ w kilku  narzadach, np. w stawach (Veale and Fearon,
miejscaCh lub na WiQkSZOéCi pOWierZChni Skéry 2018) 1 w ukltadzie Sercowo-naczyniowym
(Raharja et al.,, 2021). W chorobie tej wystepuje ~ (Masson et al, 2020). Ponadto pacjenci z
zwigkszona proliferacja naskorka, w wyniku tuszczyca sa podatni na rdzne zaburzenia
ktorej powstajg ztuszczajace sie grudki, ktore  psychiczne, w tym na depresje, stany lekowe
ustepuja nie pozostawiajac po sobie zmian na (Bangemann et al,, 2014), chorobe afektywng
skorze. Luszczyca moze zajmowal calg dwubiegunowa (Chen et al., 2021), zaburzenia
powierzchni¢ skory oraz stawow, co moze osobowosci (Rubino et al.,, 1995) i zaburzenia
prowadzi¢ do niepetnosprawnosci (Jabtornska et funkcji poznawczych (Innamorati et al., 2018).
al, 2001). Choroba ta moze stanowi¢ duze obcigzenie

Luszczyca wystepuje z  jednakowgq fizyczne i psychiczne dla tych pacjentéw,
czestotliwoscia zaréwno u kobiet, jak i u negatywnie wptywajac na ich stan zdrowia,
mezczyzn. Wyrézniono dwa szczyty zacho- zycie prywatne i kariere zawodowg (Hawro et
rowan przypadajace na okres dojrzewania oraz al., 2017). Luszczyca moze znacznie obnizy¢
wiek sSredni. Zwrocono rowniez uwage na  jako$¢ zycia w zakresie funkcjonowania
czynnik genetyczny - choroba wystepuje fizycznego, emocjonalnego i spotecznego (De
rodzinnie. W$réd czynnikéw wyzwalajacych Jager et al,, 2011).
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Luszczyca jest jedna z najczestszych
dziedziczonych choréb skory. Dotyka zaréwno
mezczyzn, jak i kobiety. Wczesniej pojawia sie u
kobiet i u oséb, u ktérych na podstawie
wywiadu rodzinnego stwierdza sie wystepo-
wanie tej choroby u ktérego$ z przodkéw lub
bliskich krewnych. Przebieg choroby ma
rozktad bimodalny, ze szczytami w wieku 30-39
lat i 60-69 lat u mezczyzn oraz z 010 lat
wczesniejszymi szczytami u kobiet (Parisi et al.,,
2020; Raharja et al., 2021). Szacuje sie, ze na
catym Swiecie na tuszczyce choruje 60 milionow
ludzi, a czesto$¢ jej wystepowania w
poszczegblnych krajach waha sie od 0,05 % dla
ogolnej populacji na Tajwanie do 1,88% w
Australii (Parisi et al, 2020). W Wielkiej
Brytanii dotyka 1,52% populacji ogolnej
(Raharja et al,, 2021). Szacuje sie, zZe choruje na
nig ok. 2 % populacji w Polsce, Europie i Stanach
Zjednoczonych.  Choroba  dotyka ludzi
wszystkich ras, ale w Azji i zachodniej Afryce
wystepuje ona rzadziej, natomiast bardziej
narazona na zachorowanie jest rasa biata.
CzeSciej wystepuje na obszarach o wysokich
dochodach i na obszarach zamieszkiwanych
przez populacje starsze (Parisi et al.,, 2020). Nie
ma natomiast jednoznacznych  danych
iloSciowych w zwigzku z tuszczycq wrodzong u
noworodkow. Zamiast niej moze wystepowac
ciezki stan zapalny skdry, mogacy przeobrazic¢
sie w inne schorzenie, w ktéorym wystepuje
rybia tuska, ale majgce inny charakter niz
tuszczyca (Wolska, 2009).

Patogeneza tuszczycy jest wieloczynnikowa,
przy czym gtéwng role odgrywaja czynniki
genetyczne, szczegbOlnie u os6b z tuszczyca
plackowata o wczesnym poczatku (<40 lat).
Wykazano to w badaniach blizniaczych,
rodzinnych i na duzg skale na poziomie
populacji, w ktérych odziedziczalno$¢ oszaco-
wano na 60-90% (Dand et al., 2020). Obecnie
zidentyfikowano ponad 60 loci podatnosci za
pomoca badan asocjacyjnych, obejmujacych
caly genom (Dand et al, 2020). Wiele
potencjalnych genéw przyczynowych bierze
udzial w prezentacji antygenu (HLA-C i ERAP1),
sygnalizacji NF-kappa B (TNIP1), szlaku
interferonu typu 1 (RNF113 i IFIH1), osi
interleukiny (IL)-23/Th17 (IL23R, IL12B i
TYK2) oraz funkcji bariery skoérnej (LCE3).
Sugeruje to ztozong interakcje miedzy
limfocytami T, komérkami dendrytycznymi i
keratynocytami jako prawdopodobna patofizjo-
logie lezaca u podstaw tuszczycy, przy czym o$
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IL-23/Th17 jest gtéwnym czynnikiem aktywacji
uktadu odpornosciowego, przewlektego stanu
zapalnego i proliferacji keratynocytéw (Schon
and Erpenbeck, 2018). Wiadomo, Ze czynniki
srodowiskowe takie jak otylos¢, stres,
B-blokery, palenie papieroséw i innych uzywek,
i preparaty zawierajgce sole litu zaostrzaja
tuszczyce (Budu-Aggrey et al,, 2019).

Wyrdéznia sie dwa gtéwne typy Psoriasis.
Typ I rozpoczyna sie przed 30. rokiem zycia i
jest sprzezony z ludzkimi antygenami
leukocytarnymi HLA-Cw6, B13 i B57, a zmiany
skérne w tym typie sa rozlegte. Typ Il natomiast
zaczyna sie najczesciej miedzy 50. a 70. rokiem
zycia 1 jest w mniejszym stopniu sprzezony z
antygenem Cw6, natomiast silniej z HLA-Cw?2 i
B27 (Jabtonska et al., 2001). R6zni autorzy nie
sg zgodni co do wieku, w ktéorym wystepuja
szczyty zachorowan. Anna Neneman oraz
Zygmunt Adamski twierdzg, ze typ I pojawia sie
miedzy 18. a 22. rokiem Zycia, zaznaczajac
réwniez, ze wystepuje on zwykle przed
czterdziestka. Przebieg tego typu jest ciezszy od
innych typéw, a choroba wystepuje rodzinnie.
Wedtug Nenemana et al. (2009), szczyt
zachorowan na typ Il wystepuje miedzy 55. a 60.
rokiem zycia, przebieg choroby jest «stabilny», a
zmiany wystepuja na mniejszych powierzch-
niach niz w typie I. Hanna Wolska (2009)
podaje, ze szczyt zachorowalnosSci na typ II
Psoriasis przypada miedzy 57. a 60. rokiem
zycia. Przedstawia ona dane, ze ten typ
schorzenia wystepuje genetycznie w 10-30 %
przypadkéw. Wskazu je réwniez na podo-
bienstwo zmian skornych pomiedzy typami
tuszczycy i 11.

Krystyna Romanska-Gocka (2009)
wyroznita typ I tuszczycy, w ktorym zwrocita
uwage na powigzanie tego typu z antygenem
DR7 [(ludzkie czasteczki MHC klasy 1I)
receptora antygenu ludzkiego gtdwnego uktadu
zgodnosci tkankowej, klasa II, DR7]. Zmiany
tuszczycowe pojawiaja sie przed 40. rokiem
zycia i sg uogo6lnione. Przebieg choroby jest
ciezszy, nawrotowy i bardziej oporny na
leczenie niz typ II, ktéry autorka nazwata
«tuszczycq dorostych», zaczyna sie po 40. roku
zycia i nie wystepujacy rodzinnie (Romanska-
Gocka, 2009).

Kaszuba et al. w Dermatologii geriatrycznej
(2016) zamiescili ponizsza tabele (Tabela 1), w
ktorej poréwnane zostaly przez nich typy
tuszczycy - typ I oraz typ IL.
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Tabela 1

Typy tuszczycy (Kaszuba et al., 2016)

Wezesny poczatek (do 20.r.2.)

Pozny poczatek (miedzy 40. a 60.r1.2.)

Silny zwiazek z antygenem HLA-Cwé

Brak zwiazku z HLA-Cw6, zwiazek z antygenami HLA-Cw2, B27

Wystepowanie rodzinne

Zwykle nie wystepuje rodzinnie

(Czeste nawroty i zaostrzenia

Racze] stabilny przebieg

Sktonnosc do uogdlniania sie zmian

Zmiany skome ograniczone

Infekeyjne czynniki wyzwalajace

Czynniki srodowiskowe i natogi: leki, alkohol, nikotyna

Wazrost czestosci zajecia stawow i paznokci

Wyniki badan wymienionych autoréw s3
bardzo podobne, jednak mozna zauwazy¢
niewielkie rozbieznosci w przedstawianym
przez nich wieku chorych, na ktéry przypadaja
szczyty zachorowalnosci, zaréwno w I, jak i II
typie tuszczycy. Niewatpliwie na zachorowanie
na tuszczyce wptywajg geny. Wyniki badan
genetycznych pomiedzy i Il typem tuszczycy sa
odmienne. Uktad immunologiczny odgrywa
znaczacag role w tuszczycy, poniewaz w tej
jednostce chorobowej aktywowane zostaja
limfocyty T oraz cytokiny, odpowiedzialne za
proliferacje komérek. Takze komérki Langer-
hansa migrujg do skory i sg obecne w naciekach
zapalnych. W reakcji autoimmunologicznej
biorg udzial rowniez superantygeny, ktore
dotycza gtoéwnie tuszczycy spowodowanej
infekcjg bakteryjng lub wirusowa. Antygenem
moga by¢ wirusy EV-HPVS5, a takze inne wirusy
z grupy EV-HPV, znajdujace sie w naskorku
zmian tuszczycowych. Wirus moze sie
aktywowa¢ przez pobudzenie komorek
naskorka do proliferacji. Przyczyng moga by¢
np.: superantygeny lub zadrapania - wowczas
wystepuje objaw Koebnera. Wirus prawdo-
podobnie przechodzi do warstwy rogowej z
proliferujgcymi komoérkami i tam uzyskuje
kapsyd. Woéwczas staje sie antygenem, przeciw
ktéremu organizm wytwarza przeciwciata. Na
dowdd, ze takie procesy maja miejsce,
nalezatoby odkry¢ transkrypty biatek E6 i E7
EV-HPV w naskérku. Na razie nie udato sie
jednak potwierdzi¢ tej hipotezy. W tuszczycy
wystepuje roéwniez wzmozona angiogeneza.
Naczynia krwiono$ne wykazuja wzmozony
przeptyw krwi i staja sie bardziej
przepuszczalne, co umozliwia tatwiejsze
przedostawanie sie komorek zapalnych do
skéry. Wynikiem dzialania superantygenow,
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limfocytow T, w tym autoreaktywnych, a takze
nieznanego autoantygenu, ktory jest obecny w
warstwie rogowej, a Kktorego jeszcze nie
poznano, jest wzmozona proliferacja naskérka.
Cykl komoérkowy w naskorku moze by¢ nawet
osiem razy krotszy. W tuszczycy wystepuje
zjawisko nazwane parakeratozg. Jest to
zachowanie resztek jagdra w warstwie rogowej,
co $wiadczy o przyspieszonym i niepelnym
rogowaceniu. Nalezy zwrdéci¢ uwage takze na
role uktadu nerwowego. Bardzo czesto na
pojawienie sie zmian tuszczycowych ma wplyw
stres. Zauwazono réwniez zwiekszong ilos¢
receptorow dla neuropeptydu powstajacego w
skérnych nerwach czuciowych. Neuropeptyd
ten nazwano substancja P. Ma ona zwigzek z
procesami  zachodzacymi w  tuszczycy
(Jabtonska et al,, 2001).

Bardzo waznym aspektem w etiopato-
genezie tuszczycy jest czynnik martwicy
nowotworéw - TNF-a. Jest on cytoking, ktéra
odgrywa gtowng role w reakcji zapalnej i
immunologicznej. Czynnik ten jest wytwarzany
przez monocyty, Kkeratynocyty, makrofagi,
komorki Langerhansa, komérki tuczne, komorki
dendrytyczne oraz przez pobudzone limfocyty
T. Czynnik TNF-a aktywuje i zwieksza proces
proliferacji komoérek naskorka, limfocytéw B
oraz T, a takze wspomaga ich opornos$¢ na
apoptoze. Badania wykazaty, ze w trakcie
choroby na tuszczyce wzrasta stezenie TNF-a.
Czynnik ten jest rowniez miejscem docelowym
lekow biologicznych (Neneman et al., 2009).
Powierzchnia skory pokrytej zmianami
tuszczycowymi jest czterokrotnie, a nawet
szeSciokrotnie wieksza od powierzchni skoéry
zdrowej, a pojedyncze komérki na powierzchni
chorej sa takze wieksze. W komoérkach chorej
skéry wystepuje zwiekszona synteza DNA i
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czesciej zachodzi mitoza niz w komorka skory
zdrowej. Wpltyw na zachorowanie ma takze
zakazenie paciorkowcami i gronkowcami. U 26-
97 % dzieci chorych na ostry wysiew Psoriasis
choroba poprzedzona =zostata zakazeniem
paciorkowcami (Romarnska-Gocka, 2009).

Zmiany skorne w tuszczycy majg barwe
czerwong lub czerwonobrunatng, sa wyraznie
odgraniczone od skory zdrowej, maja postac
plasko-wyniostych grudek. Wystepuja biato-
srebrzyste tuski, po zdrapaniu ktoérych,
uwidacznia sie potlyskujaca powierzchnia -
objaw Swiecy stearynowej, a nastepnie pojawia
sie krwawienie w postaci kropelek - objaw
Auspitza (Kaszuba et al, 2016). Jest ono
skutkiem uszkodzenia naczyn krwiono$nych
wydtuzonych brodawek skoéry, ktore znajduja
sie tak plytko z powodu bardzo $cienczatego
naskorka. Wczesne wykwity sg drobne
mniejsze od jednego centymetra, natomiast
zmiany rozwiniete majg wielkos¢ Kkilku
centymetréw i sg pokryte srebrzystymi tuskami
blaszkami tuszczycowymi. Ogniska
chorobowe szerza sie obwodowo. Moga
wystepowaé obraczki, w Kktorych czeSciach
Srodkowych zmiany ustepuja. W aktywne;j
tuszczycy wystepuje objaw Koebnera - wzdtuz
zadrapan naskérka pojawiaja sie zmiany
tuszczycowe po uptywie 6-12 dni.

Na skoérze glowy bardzo czesto pojawiaja
sie zmiany zlewajgce sie, pokryte nawarstwio-
nymi tuskami. Wtlosy zazwyczaj nie sa
zmienione oraz nie wystepuje tysienie. Ten
charakter tuszczycy moze poprzedzac¢ wykwity,
ktére pojawia sie w innych okolicach ciata. W
sytuacji, gdy choroba obejmuje narzady ptciowe
oraz okolice odbytu zazwyczaj pojawiajg sie
zmiany zlewajace sie, o charakterze wysieko-
wym. Zmianom skoérnym moze towarzyszy¢
tuszczyca paznokci, ale nie jest to reguta. W
przypadku paznokci zmianami tuszczycowymi
moga by¢: paznokie¢ naparstkowaty
punktowe wgtebienia, rogowacenie podpaz-
nokciowe, pobruzdowania, zmatowienie ptytki,
kruchos$¢, pogrubienie lub zo6tte zabarwienie. U
wielu chorych nastepujg okresy remisji pod
wptywem promieniowania UV, czyli latem,
jednak niektérzy reaguja na $wiatto stoneczne
odwrotnie i nastepuje zaostrzenie choroby
(Jabtoniska et al, 2001). Zmiany chorobowe
moga towarzyszy¢ przez cate zycie chorego lub
pojawia¢ sie i znikaé. Wykwity moga
wystepowa¢ w matych iloSciach, pojedynczo,
moga by¢ matych rozmiaréw, ale mogg mie¢
charakter erytrodermii (Neneman et al,, 2009).
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Do najcze$ciej wymienianych czynnikow
zapoczatkowujacych lub nasilajagcych zmiany
chorobowe, a takze prowokujgcych nawroty
tuszczycy wedtug Kaszuby et al. (2016) oraz
Romanskiej-Gockkiej (2009) naleza:

=leki (przeciwmalaryczne, [(-blokery,
niesteroidowe leki przeciwzapalne, kortyko-
steroidy, sole litu, progesteron, amiodaron,
inhibitory esterazy acetylocholinowej, cymety-
dyna);

* niezbilansowana dieta
ttuszczy zwierzecych;

= uzywki - alkohol, papierosy;

= stres;

» zaburzenia metaboliczne;

= infekcje;

* menopauza;

= Ccigza;

= pordd;

= wspotistniejgce choroby autoimmuno-
logiczne (np. Lesniewskiego-Crohna);

= wspotistniejgce choroby dermatologiczne;

= oparzenia;

= ukaszenia owadow;

= skaleczenia, zadrapania;

* rany chirurgiczne;

= promieniowanie UV.

Zmiany chorobowe moga pojawi¢ sie w
dowolnym miejscu na ciele i trwac
nieprzerwanie przez wiele lat, a nawet przez
cate zycie, jednak wyodrebniono lokalizacje, w
ktorych zmiany te wystepuja bardzo czesto.
Nalezg do nich takie czeSci ciata jak: tokcie,
kolana, koniczyny gérne i dolne, dtonie, stopy,
tutéw, owlosiona skdéra glowy, okolica
ledzwiowo-krzyzowa, fatdy skorne, paznokcie,
uszy (Kaszuba et al., 2016; Rycroft et al., 2014).

Luszczyca jest nie tylko chorobg, przez
ktorg cierpi ciato, ale rGwniez psychika. Objawy
i samopoczucie tych oséb chorych, moga by¢
poréwnywalne do depresji. Ludzie cierpiacy na
Psoriasis maja problemy w spoteczenstwie i w
pracy. Pacjenci doswiadczaja odrzucenia przez
otoczenie, unikajg ludzi i uprawiania sportu
(Neneman et al, 2009). Osoby chore na
tuszczyce bywaja stygmatyzowane i unika sie
ich, poniewaz brak wiedzy o przyczynach,
objawach i zaraZliwoSci tego schorzenia
wywotuje przed chorymi strach. Powoduje to
obniZenie nastroju i poczucia wtasnej wartosci.
U pacjentow mtodych, rozwijajacych sie, moze
to znaczaco wptyna¢ na zycie emocjonalne,
spoteczne i intelektualne, pojawia sie brak

duza ilos¢
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motywacji. Problemy psychologiczne pacjenta
oddziatujg takze na jego rodzine (Armstrong
and Read, 2020).

Celem przeprowadzonych badan byta
weryfikacja wiedzy kobiet i mezczyzn w réznym
wieku (dobdr losowy nieograniczony), wybranych
z populacji do préby na temat tuszczycy. W celu
uzyskania danych przeprowadzono badania
ankietowe, a odpowiedzi zawarte w kwestio-
nariuszach wykorzystano do testowania
hipotez badawczych.

Materialy i metody badan

Materiat Zrédtowy. W badaniu wzieto
udziat stu respondentéw, u ktérych badano
poziom wiedzy dotyczacej tuszczycy, jej
objawow, oraz czynnikéw wyzwalajacych
objawy tej choroby. Zaden z ankietowanych nie
wykazat, Ze chorowat lub choruje na tuszczyce.

lat.
Mezczyzni

41-50 lat

3 1%
powyzej 50 lat
2,1%
31-40lat

21-30lat

A
Ryc. 1. Procentowy udzial mezczyzn (A) i kobiet (B) ze wzgledu na przedziat wiekowy

Ponad potowa ankietowanych (51 %)
pochodzita ze wsi. Z miasta liczagcego do 50000
mieszkancow pochodzito 27 % respondentdw,
apo 11 % z nich mieszkato w miastach liczacych
do 15000 i powyzej 15000 mieszkancow
(ryc. 2A).

Najwiecej respondentéw miato wyksztat-
cenie $rednie (42 %), osoby z wyksztatceniem
wyzszym stanowily 26 %, z niepelnym wyZzszym
22 %, z wyksztatceniem podstawowym 9 %, a z
zawodowym tylko 1 % (ryc.2B). 50 % ankieto-
wanych pracowato, 34 % z nich studiowato,
12 % uczyto sie w réznych szkotach, a 4 %
stanowity osoby bezrobotne (ryc. 2C). Respon-
denci wraz z ankietg otrzymali informacje o jej
autorze, o celowosci oraz anonimowo$ci badania.
Ankieta bedaca narzedziem badawczym byta
opracowaniem wiasnym.

do 20 lat
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Wsrod badanych byto 28 mezczyzn
(28 %) i 72 kobiety (72 %), w wieku od 17. do
65.

Analiza wiekowa respondentéw wykazata,
ze 63,5 % ankietowanych mezczyzn byto w
wieku 21-30 lat, 25 % z nich miato ponizej
20. lat, 6,3 % byto w przedziale wiekowym
31-40 lat, 3,1 % w przedziale 41-50 lat, a
powyzej 50. lat byto 2,1 % badanych (ryc. 1A).
Wsrod kobiet réwniez najliczniejsza grupe
stanowity respondentki w wieku 21-30 lat
(64,3 %), ponizej 20. lat miato 24,5 % pan, w
przedziale wiekowym 31-40 lat byto 6,1 % z
nich, w przedziale 41-50 lat 3,1 %, a najmniej
liczng grupe (2 %) stanowity kobiety w wieku
powyzej 50. roku zycia (ryc. 1B).

Kobiety

41-50lat

powyze] 50 lat

31-40 lat
do 20 lat

21-30

lat

B

Metoda badawcza. W niniejszej pracy
zastosowano metode badania ankietowego,
umozliwiajgca uzyskanie od respondentéw
danych na temat wiedzy o tuszczycy. Narzed-
ziem badawczym byt anonimowy kwestio-
nariusz ankiety. Badanie polegalo na samo-
dzielnym udzielaniu odpowiedzi na pytania
ankietowe bez udzialu badacza. Ankieta
sktadata sie z dziesieciu pytan, ktore zostaty tak
skonstruowane, aby motywowac badane osoby
do rzetelnego udzielania poszukiwanych infor-
macji. Byty to zaré6wno pytania metryczkowe,
jak i dotyczace subiektywnych doswiadczen
respondentéw. Ankieta zawierata nastepujace
pytania:

1) Czy kiedykolwiek styszat/a Pan/i o
tuszczycy?
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O wies

@ miasto do 50.000 migszkancow
miasto od 50.000 do 150.000
migszkancow

@ miasto powyzej 150 000 mieszkancow

bezrobotny
4.0%

pracujgcy

C

zawodowe podstawawe
% 00%

niepelne wyzsze

drednie

uczen

student

Ryc. 2. Udziat procentowy ankietowanych ze wzgledu na miejsce zamieszkania (A),
ze wzgledu na wyksztalcenie (B) i sytuacj¢ zawodowg (C)

2) W jakim wieku wystepuja pierwsze
objawy?

3) Czy tuszczyca jest zarazliwa?

4) Jaka choroba jest tuszczyca?

5) Jakie sg objawy tuszczycy?

6) Jakie sg objawy tuszczycy paznokci?

7) Jaki jest najczestszy czynnik wyzwa-
lajacy objawy tuszczycy?

8) Czy tuszczyca jest przeciwwskazaniem
do zabieg6w kosmetycznych?

9) Czy w tuszczycy wystepuja okresy
wyciszenia (remisji)?

10) Co to jest objaw Koebnera?

Odpowiedzi respondentéw  zostaty
przeanalizowane z uwzglednieniem ptci i
wieku. Dla kazdego kwestionariusza ankiety
obliczono udziat procentowy poszczegélnych
odpowiedzi.

Ze wzgledu na nominalng skale pomiaru
badanych parametréw scharakteryzowano je
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uzywajac licznosci i procentéw, ktére postuzyty
do oceny struktury i czesto$ci poszczeg6lnych
kategorii odpowiedzi na pytania zawarte w
ankiecie.

Uzyskane wyniki poddano analizie
opisowej. Zostaly opracowane przy uzyciu
programu Microsoft Excel 2007, ktérym
postuzono sie réwniez do wykonania rycin.

Na pytanie «Czy kiedykolwiek styszat/a
Pan/i o tuszczycy?» zdecydowana wiekszo$¢
0s6b, (91 %) odpowiedziata twierdzaco, 7 %
respondentéw nigdy nie styszato o tuszczycy, a
2% z nich nie wiedziato, czy styszeli o tym
schorzeniu (ryc. 3A). Wéréd mezczyzn 88,9 %
udzielito odpowiedzi twierdzacej, a 11,1 %
przeczacej (ryc. 3B). Rowniez przewazajgca
wiekszos¢ kobiet (91,5 %) styszata o tuszczycy,
5,6 % pan udzielito odpowiedzi przeczacej, a
2,8% z nich nie potrafito odpowiedzie¢ na
pytanie czy styszaty o tej chorobie (ryc. 3C).
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Wyniki badan oraz ich omo6wienie

Pytanie 1. Czy kiedykolwiek styszat/a Pan/i o tuszczycy? (ryc. 3)

Wszyscy

nie wiem
2,0%
nie

7.0%

Kobiety

nie wiem

2,8%
nie
56%

Wszyscy, 21-30 lat

nie wiem

nie —
81%

90,3%

Wszyscy, 41-50 lat

@ tak

G

Mezczyzni

® nie @ tak

Wszyscy, do 20 lat

nie
40%
nie wiem

Wszyscy, 31-40 lat

F

Wszyscy, powyzej 50 lat

H

Ryc. 1. Udziat procentowy odpowiedzi ankietowanych na pytanie:
«Czy kiedykolwiek styszal/a Pani o tuszczycy?», z uwzglednieniem pici oraz wieku

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na ptec¢ czy wiek
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Analiza odpowiedzi ankietowanych z
réznych grup wiekowych wykazata, ze kobiety i
mezczyzni do 20. roku zycia w wiekszosci
wiedzieli o istnieniu tuszczycy (tacznie 92 %),
natomiast pozostali albo o tej chorobie nie
styszeli (4 %), albo nie wiedzieli, czy o niej
styszeli (4 %) (ryc. 3D). Wér6d respondentéw w
wieku 21-30lat 90,3% o0s6b udzielito
odpowiedzi twierdzacej, 8,1 % przeczacej, a
1,6 % pytanych nie wiedziato, czy kiedykolwiek
styszeli o tuszczycy (ryc. 3E). Wszystkie osoby
powyzej 30. roku zycia odpowiedzialy, ze
styszaty o tuszczycy - w tej grupie wiekowej nie
padta ani jedna odpowiedZ: «nie» oraz «nie
wiem» (ryc. 3F).

Analiza odpowiedzi na omawiane pytanie
data bardzo zadowalajgce wyniki, poniewaz
wsérdd kobiet i meZczyzn w réznym wieku
najwiecej ankietowanych odpowiedziato, ze
styszato o tuszczycy, a wéréd badanych w wieku
powyzej 30. roku zycia, bez wzgledu na pte¢,
padaty tylko odpowiedzi: «tak» (ryc. 3F-H).
Fakt, Zze 90 % uczestnikéw badania zgtosito, ze
styszato o tej chorobie, pokazuje, ze tuszczyca
jest dos¢ powszechna w odbiorze spotecznym.

W tacznej grupie kobiet i mezczyzn 76,9 %
ankietowanych na pytanie «W jakim wieku
wystepujq pierwsze objawy?» odpowiedziato
poprawnie - Ze tuszczyca moze wystapi¢ w
kazdym wieku. 15,4 % badanych odpowiedziato,
ze choroba ta wystepuje od urodzenia, 6,6 %
udzielito odpowiedzi, ze do 40. roku zycia a
1,1% - ze powyzej 40. roku zycia (ryc. 4A).
Mezczyzni ze wszystkich grup wiekowych
tacznie najliczniej odpowiedzieli poprawnie,
mianowicie, ze tuszczyca moze wystagpi¢ w
kazdym wieku (70,8 % odpowiedzi), Ze od
urodzenia odpowiedziato 16,7 %, a 12,5% z
nich zaznaczylo odpowiedz, ze do 40. roku
zycia, natomiast Zaden z pandéw nie udzielit
odpowiedzi, ze choroba ta pojawia sie po
czterdziestce (ryc.4B). Takze kobiety ze
wszystkich grup wiekowych tgcznie najliczniej
udzielity poprawnych odpowiedzi, mianowicie,
ze objawy tuszczycy moga wystgpi¢ w kazdym
wieku (78,8% odpowiedzi), Ze symptomy
choroby wystepuja od urodzenia odpowiedziato
15,2 % pan, ze do 40. roku zycia - 4,5 %, a 1,5 %
kobiet zaznaczyto odpowiedZ zZe po czterd-
ziestce (ryc. 4C).
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Najmtodsi ankietowani, do 20. roku zycia,
w wiekszosci sadzili, Ze objawy tuszczycy moga
wystgpi¢ w  kazdym  wieku (65,2 %
odpowiedzi), 26,1 % z nich odpowiedziato, Ze
choroba ta wystepuje od urodzenia, a 8,7 %
zaznaczyto odpowiedz, ze pojawia sie do 40.
roku zycia, natomiast nikt z tej grupy wiekowej
nie odpowiedziat, Ze po czterdziestce (ryc. 4D).
W  przypadku os6b w wieku 21-30lat
odpowiedzi na pytania ankiety byly bardziej
zadowalajagce niz w  przypadku oséb
najmtodszych, poniewaz 84,2 % respondentow
odpowiedziato, Ze tuszczyca moze wystapi¢ w
kazdym wieku, natomiast zdecydowanie mniej
zaznaczyto odpowiedzi, Ze wystepuje od
urodzenia i do 40. roku zycia (odpowiednio:
88% i 7%). W tej grupie rowniez nikt nie
odpowiedziat, Ze choroba pojawia sie po
czterdziestce (ryc.4E). Mniej satysfakcjo-
nujacych odpowiedzi udzielili respondenci z
grupy wiekowej 31-40 lat, bowiem 40 % z nich
odpowiedziato, ze tuszczyca moze wystapi¢ w
kazdym wieku, takze 40 % uznato, ze wystepuje
od urodzenia, a odpowiedZ, ze po czterdziestce
zaznaczyto 20% respondentéw. W poréwnaniu
z ankietowanymi z przedziatlu wiekowego
21-30 lat liczba poprawnych odpowiedzi z
przedziatu 31-40 lat wyrazona w procentach
byta ponad dwukrotnie nizsza, a ponadto wsrod
0s6b z tej grupy wiekowej po raz pierwszy padty
odpowiedzi, Ze tuszczyca pojawia sie po
czterdziestce, co nie jest zgodne z prawdag (ryc.
4F). W grupie wiekowej 41-50 lat potowa
ankietowanych (50 %) odpowiedziata, ze
tuszczyca moze wystapi¢ w kazdym wieku i
rowniez potowa (50 %), ze od urodzenia (ryc.
4G). Wszyscy respondenci powyzej piecdzie-
sigtego roku zycia udzielili tylko poprawnych
odpowiedzi (ryc. 4H).

W podsumowaniu warto zauwazy¢, ze u
respondentow w przedziatach wiekowych
31-40 lat oraz 41-50 lat wiedza odnos$nie wieku
oséb, u ktoérych wystepuja objawy tuszczycy
byta bardzo mata, poniewaz sze$¢ z dziesieciu
0s6b nic na ten temat nie wiedziato. Wszyscy

mtodsi ankietowani wudzielili poprawnych
odpowiedzi w okoto 70-80 %, w zaleznosci od
plci i przedziatu wiekowego. Najwiecej

odpowiedzi poprawnych (100 %) uzyskano od
ankietowanych po piec¢dziesigtym roku zycia
(ryc. 4H).
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Pytanie 2. W jakim wieku wystepuja pierwsze objawy? (ryc. 4)

Wszysc
e Mezczyzni

powyze] 40 1. Zycia

%
od urodzenia
5 4%

dod0r. Zycia

Moga wystapic w

@ moga wystapic w kazdym wieku @ dod0r Zycia ¢ od urodzenia

A B
Kobiety Wszyscy, do 20 lat

powyzej 40 1. zycia
A

od urodzenia
15,2%

do40r. Zycia

5%

moga wystapic w
78,8%
@ moga wystapic w kazdym wieku @ odurodzenia () do40r. Zycia

D

Wszyscy, 21-30 lat Wszyscy, 31-40 lat

@ moga wystapic w kazdym wieku @ do40r.zycia (0 od urodzenia @ moga wystapic w kazdym wieku @ od urodzenia @ powyze] 40 r. Zycia
Wszyscy, 41-50 lat Wszyscy, powyzej 50 lat

@ moga wystapic w kazdym wieku @ od urodzenia @ moga wystapit w kazdym wieku

Ryc. 4. Udziat procentowy odpowiedzi ankietowanych na pytanie:
«W jakim wieku wystepujq pierwsze objawy?», z uwzglednieniem plci oraz wieku
Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na ptec¢ czy wiek
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Na pytanie «Czy tuszczyca jest zaraZliwa»
76,7 % ankietowanych mezczyzn i kobiet
(facznie) odpowiedziato, Ze nie, co byto
odpowiedziag poprawna. Byla to najczesciej
zaznaczana odpowiedZ, co $wiadczy o tym, Ze
wiekszos¢ ankietowanych, niezaleznie od pici i
wieku miata wiedze na temat zakaZnosci
tuszczycy. Odpowiedzi «nie wiem» udzielito
14,4 % respondentéw, natomiast pozostali
(8,9 %) sadzili, ze tuszczyca mozna sie zarazic
(ryc. 5A).  Wiekszo$¢ mezczyzn (70,8 %)
odpowiedziata, Ze tuszczyca nie jest choroba
zakazna, 20,8 %, ze nie ma wiedzy na ten temat,
a 8,3 % uwazato, ze chorobg t3 mozna sie
zarazi¢ (ryc. 5B). Kobiety udzielity procentowo
wiecej odpowiedzi poprawnych niz mezczyzni,
ale jednocze$nie ws$rdd nich padlo wiecej
odpowiedzi nieprawidtowych, mianowicie
78,5 % pan wiedziato, ze tuszczyca nie mozna
sie zarazi¢, ale 12,3 % z nich odpowiedziato, ze
jest chorobg zakazng, a 9,2 % kobiet przyznato,
Zze nie ma wiedzy na ten temat (ryc. 5C). W
grupie kobiet i mezczyzn (tgcznie) do 20. roku
zycia tylko 50 % ankietowanych na omawiane
pytanie odpowiedziatlo  «nie», natomiast
pozostate osoby udzielity odpowiedzi «tak» i
«nie wiem» (odpowiednio 27,3% i 22,7 %)
(ryc. 5D). Wér6d respondentéow z przedziatu
wiekowego 21-30 lat 89,5 % os6b wiedziato, ze
tuszczyca nie mozna sie zarazi¢ (byt to
najbardziej satysfakcjonujacy wynik), 8,8 % nie
miato na ten temat wiedzy, a 1,8 % udzielito
odpowiedzi btednej (ryc. 5E). W tacznej grupie
kobiet i mezczyzn w wieku 31-40 lat 80 %
ankietowanych udzielito odpowiedzi poprawnych,
a pozostali (20 %) nie wiedzieli czy tuszczyca
jest choroba zakaZng, natomiast nikt nie udzielit
odpowiedzi btednych (ryc.5F). W grupie
wiekowej 41-50 lat polowa respondentéw
odpowiedziata, Ze tuszczyca nie jest choroba
zakazng, a druga potowa uznata, Ze mozna sie
nig zarazic (po 50 % ankietowanych), natomiast
nikt z tej grupy nie udzielit odpowiedzi «nie
wiem» (ryc. 5G). Wszyscy ankietowani powyzej
piecdziesigtego  roku  zycia  zaznaczyli
odpowiedz «nie wiem» (ryc. 5H).

Na podstawie analizy odpowiedzi na

pytanie «Czy tuszczyca jest zarazZliwa?»
uzyskano zadowalajagce wyniki odno$nie
wiedzy o zarazliwos$ci tej choroby u
ankietowanych os6b - w wiekszosci grup

respondentéw przewazaty odpowiedzi, ze
tuszczyca nie jest chorobg zakaZzng. Kobiety i
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mezczyzni w wieku do 20. lat oraz 41-50 lat
mieli wiedze w 50 % (ryc. 5D, 5G), natomiast
osoby powyzej piecdziesigtego roku zycia w
100 % nie znaty odpowiedzi na to pytanie
(ryc. 5H).

W pytaniu: «Jakq chorobgq jest tuszczyca?»

do wyboru byly nastepujace warianty
odpowiedzi:

- «autoimmunologiczng»,

- «genetyczng»,

- «przewlektg»,

- «wszystkie odpowiedzi sq prawidtowe».

Za poprawny wyboér przyjeto wariant:
«wszystkie odpowiedzi sq prawidtowe», poniewaz
tuszczyca jest chorobg zar6wno autoimmuno-
logiczna, genetyczng, jak i przewlekta. 51,6 %
spos$rod wszystkich respondentéw odpowied-
zialo poprawnie, 19,8 % uznalo, ze tuszczyca
jest choroba tylko autoimmunologiczng, 15,4 %
ze jest to choroba przewlekta, a 13,2 % - Ze
genetyczna (ryc. 6A). Podobny wynik uzyskano
w grupie mezczyzn - 50 % panéw odpowied-
ziato, ze tuszczyca jest chorobg autoimmuno-
logiczng, przewlekla i genetyczng, 20,8 % - zZe
jest to schorzenie o podtozu autoimmuno-
logicznym, 16,7 % - Ze o podtozu genetycznym,
a 12,5% - ze jest to choroba przewlekta
(ryc. 6B).  Kobiety udzielitly = podobnych
odpowiedzi, mianowicie 53 % z nich
zaznaczyto, ze wszystkie warianty odpowiedzi
sg prawidtowe, 19,7 % uznato, Ze tuszczyca to
przypadto$¢ autoimmunologiczna, 16,7 % - ze
przewlekia, a 10,6 % - Ze genetyczna (ryc. 6C).
Inaczej odpowiadaty osoby z grupy wiekowej do
20. roku zycia (wszyscy - kobiety i mezczyzni
1acznie). Najwiecej mtodych ludzi uznato, ze
tuszczyca jest chorobg autoimmunologiczng
(39,1 %), 26,1% z nich zaznaczyto wariant, ze
«wszystkie odpowiedzi sq prawidtowe», 21,7 %
uznato, Ze to choroba przewlekta, a 13 %, zZe
genetyczna. Wyniki uzyskane od mtodziezy
wykazaty, ze wiekszo$¢ mtodych os6b nie
posiadata wiedzy o tym «Jakq chorobq jest
tuszczyca? (ryc.6D). W grupie wiekowej
21-30 lat poprawnych odpowiedzi udzielito
57,9 % respondentéw, co dato najbardziej
satysfakcjonujagcy wynik. 15,8 % oséb z tej
grupy odpowiedziato, Ze tuszczyca jest choroba
genetyczng, 14 % - Ze jest to przypadtos$¢ o
podtozu autoimmunologicznym, a 12,3 % - Ze
jest to choroba przewlekta (ryc. 6E).
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Pytanie 3. Czy tuszczyca jest zarazliwa? (ryc. 5)

Wszyscy Mezczyzni

@® nie @ tak nie wiem @® nie @ tak nie wiem

A B

Kobiety Wszyscy, do 20 lat

@ nie @ niewiem tak ® tak @ nie nie wiem

Wszyscy, 21-30 lat Wszyscy, 31-40 lat

Nig wiem
8,8%

@ niewiem @ nie

E F

Wszyscy, 41-50 lat Wszyscy, powyzej 50 lat

® nie @ tak @ nie wiem

G H

Ryc. 5. Udziat procentowy odpowiedzi ankietowanych na pytanie:
«Czy tuszczyca jest zarazliwa?», z uwzglednieniem plci oraz wieku

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na ptec¢ czy wiek
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Pytanie 4. Jaka choroba jest tuszczyca? (ryc. 6)
Wszyscy Mezczyzni

@ wszystkie odpowiedzi sa prawidlowe @ przewlekla ¢ autoimmunologiczng @ wszystkie odpowiedzi s3 prawidlowe @ przewlekla ¢ autoimmunclogiczng
® genetyczng @ agenetyczng
Kobiety Wszyscy, do 20 lat

@ przewlekla @ autoimmunologiczng ) wszystkie odpowiedzi sa prawidiowe @ przeviekia @ autoimmunologiczng @ wszyste odpowiedzi sa prawidiowe
@ genetyczna @ geneyczng

C D
Wszyscy, 21-30 lat Wszyscy, 31-40 lat

IR @ wszystkie odpowiedzi sg prawidiowe

o0 3 @ wszystkie odp

s3p @ autoimmunologiczng

@ genelyczng

E F
Wszyscy, 41-50 lat Wszyscy, powyzej 50 lat

@ wszystkie odpowiedzi sa prawidlowe @ przewlekia

@ wszystkie odpowiedzi sa prawi @ autoimm i (]

G H

Ryc. 6. Udziat procentowy odpowiedzi ankietowanych na pytanie:
«Jakg chorobg jest fuszczyca, z uwzglednieniem plci oraz wieku

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na pte¢ czy wiek
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Ankietowani w przedziale wiekowym 31-
40 lat w 100% udzielili poprawnych
odpowiedzi - wszyscy w tej grupie posiadali
wiedze, ze tuszczyca jest jednocze$nie chorobag
autoimmunologiczng, genetyczng oraz
przewlekta (ryc. 6F). Kobiety i mezczyzni w
wieku 41-50 lat zaznaczyli trzy warianty
odpowiedzi na omawiane pytanie, mianowicie
Zze jest ona przypadtoscia: «autoimmuno-
logiczng», «przewlektg», oraz Ze «wszystkie
odpowiedzi sq prawidtowe» (na kazdy wariant
przypadto po 33,3 % odpowiedzi). Nikt z tej
grupy nie udzielit odpowiedzi, ze tuszczyca to
choroba genetyczna (ryc. 6G). W poréwnaniu z
poprzednimi dwiema grupami, ilos¢
poprawnych odpowiedzi w grupie 41-50 lat
byta stosunkowo niska, natomiast wyzsza byta
w poréwnaniu z iloScia prawidtowych
odpowiedzi udzielonymi przez mtodziez do 20.
roku zycia (ryc. 6G). Ankietowani powyzej 50.
roku zycia w 50 % uznali wszystkie warianty
odpowiedzi za prawidtowe, a pozostate 50% z
nich odpowiedziato, ze tuszczyca to choroba
przewlekta. Nikt w tej grupie nie zaznaczyt
wariantéw, Ze tuszczyca jest chorobg
dziedziczng i autoimmunologiczng (ryc. 6H).
Wyniki uzyskane od oséb po piecdziesigtce
procentowo byly podobne do wynikow
uzyskanych od ogétu respondentéow oraz od
badanych podzielonych wedtug pfici.

Po dokonaniu analizy odpowiedzi
uzyskanych na pytanie: «Jakq chorobqg jest
tuszczyca?» stwierdziliSmy, Ze oprécz grupy w
przedziale wiekowym 31-40 lat, ktérzy w 100 %
udzielili odpowiedzi poprawnych (ryc. 6F), u
pozostatych ankietowanych poziom wiedzy byt
zdecydowanie nizszy - prawidtowe warianty w
ré6znych grupach zaznaczylo do 57,9%
respondentdw, a najnizszy odsetek odpowiedzi
prawidtowych wuzyskano od najmtodszych
ankietowanych, do 20. roku zycia (ryc. 6G).

Poprawna odpowiedZ na zadane w
ankiecie pytanie to: «czerwonobrunatne, owalne,
ptaskowynioste grudki, pokryte srebrzystoszarq
tuskq, pieczenie, swiqd, bdl» i takiej odpowiedzi
udzielito 27,5% respondentéw. Najwiecej
ankietowanych na omawiane pytanie (45,1 %)
odpowiedziato, ze jest to «zaczerwienienie,
suchos¢ skory, zakazenia bakteryjne, rumien,
grudki, pecherzyki, tuszczqcy sie naskdrek». Sa to
jednak symptomy atopowego zapalenia skory.
25,3 % ankietowanych zaznaczyto, ze sa to
«okrqgte lub owalne tuszczqce sie zmiany,
czerwone, nasilone zmiany na obwodzie wykwitu,
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swigd» (objawy grzybicy skory). Najmniej osob
(2,2%) odpowiedziato, ze symptomami
tuszczycy sa «zaczerwienienie, obrzek skory,
grudki, pecherzyki, z ktorych sqczy sie ptyn»
(egzema) (ryc. 7A). Wéréd mezczyzn rowniez
najwiecej odpowiedzi (58,3 %) byto niepra-
widtowych, odnoszacych sie do atopowego
zapalenia skory (AZS). Odpowiedz prawidtowa
zaznaczyto 16,7 % pandéw i réwniez 16,7 % z
nich zaznaczyto objawy grzybicy skory.
Najmniej (8,3 %) respondentow wsrod ptci
meskiej wybralo odpowiedZ prawidtowa
(ryc. 7B). Rowniez najwiecej kobiet (39,4 %)
wybrato odpowiedZ nieprawidtowa, wska-
zujaca objawy AZS. Poprawnie odpowiedziato
31,8 % pan, a 28,8% zaznaczyto symptomy
grzybicy, natomiast zadna z ankietowanych
kobiet nie wybrata objawoéw egzemy (ryc. 7C).
Wsrod mtodziezy do 20. roku zycia najwiecej
0s6b (43,5 %) za objawy tuszczycy uwazato
«zaczerwienienie, suchoS¢ skory, zakaZenia
bakteryjne, rumien, grudki, pecherzyki, tuszczqcy
sie naskdrek» (sa to objawy atopii - AZS), 26,1 %
z tej grupy za objawy uznato grzybice, a 4,3 %
wybrato symptomy wyprysku kontaktowego,
czyli egzemy (zaczerwienienie, obrzek skory,
grudki, pecherzyki, z ktorych saczy sie ptyn).
Natomiast odpowiedzi poprawnych udzielito
tylko 26,1 % najmlodszych ankietowanych
(ryc. 7D). Odpowiedzi ankietowanych z przed-
zialu wiekowego 21-30 lat r6znilty sie niez-
nacznie od poprzednich. Najwiecej odpowiedzi
wskazywato na AZS (43,9 %), 28,1 % os6b
odpowiedziato poprawnie, 26,3 % zaznaczyto
objawy grzybicy, a pozostali (1,8 %) - objawy
egzemy (ryc.7E). Respondenci w wieku
31-40 lat rowniez w wiekszosci (60 % ankieto-
wanych) wybrali objawy atopii zamiast
tuszczycy. Pozostate odpowiedzi wskazywaty
na symptomy tuszczycy oraz grzybicy (po 20 %
odpowiedzi) (ryc. 7F). Ankietowani w wieku 41-
50 lat wykazali sie najwiekszg wiedzg, poniewaz
66,7 % 0s6b z tej grupy zaznaczyto odpowiedz
poprawnie, 33,3 % z nich pomylito tuszczyce z
atopowym zapaleniem skory, natomiast nikt nie
zaznaczyt innych odpowiedzi, co dato najlepszy
wynik w skali catej ankiety (ryc. 7G). Ankieto-
wani po piecdziesigtce wybrali symptomy AZS
oraz grzybicy (po 50 % dla kazdego wariantu).
Nikt w tej grupie nie udzielit poprawnej
odpowiedzi, co dalo najgorszy wynik wsrod
wszystkich respondentow i co mocno
kontrastuje z odpowiedziami 0sé6b z przedziatu
41-50 lat (ryc. 7H).
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Pytanie 5. Jakie sa objawy tuszczycy? (ryc. 7)
Wszyscy

@ zaczerwienienie, suchost skary, Swiad,
zakazenia bakteryjne, rumien, grudki,
pecherzyki tuszczacy sig naskorek

@ czerwonobrunatne, owalne,
ptaskowynioste grudki, pokryte
srebrzystoszara luska, pieczenie, Swiad,
bol
okragle lub owalne luszczace sie zmiany,
czerwone, nasilone zmiany na obwodzie
wykwitu, $wiad

® zaczerwienienie, obrzek skory, grudki,
pecherzyki, z ktarych saczy sie plyn

Kobiety

@ okragte lub owalne luszczace sig zmiany,
czerwone, nasilone zmiany na obwodzie

wykwitu, Swigd

© zaczerwienienie, suchosc skory, Swiad,
zakazenia bakteryjne, rumien, grudki,
pecherzyki, luszczacy sig naskorek

czerwonobrunatne, owalne,
paskowynioste grudki, pokryte
srebrzystoszara luska, pieczenie, Swiad,
pal

@ zaczerwienienie, suchose skdry, Swiad,
zakazenia bakteryjne, rumien, grudki,
pecherzyki, fuszczacy sie naskarek

wykwitu, Swiad

czerwonobrunatne, owalne,
ptaskowynioste grudki, pokryte

bél

@ zaczerwienienie, obrzek skory, grudki,
pecherzyki, z ktorych saczy sie phyn

Wszyscy, 41-50 lat

@ czerwonobrunatne, owalne,
plaskowynioste grudki, pokryte

bol
@ zaczerwienienie, suchost skary, Swiad,

zakazenia bakteryjne, rumien, grudki,
pecherzyki, fuszczacy sie naskorek

G

@ okragte lub owalne luszczace sig zmiany,
czerwone, nasilone zmiany na obwodzie

srebrzystoszar luska, pieczenie, Swiad,

srebrzystoszarg luska, pieczenie, §wiad,

Mezczyini

@ zaczewienienie, suchosc skory, Swiad,
zakazenia bakteryjne, rumien, grudki,
pecherzyki, luszczacy sie naskdrek

@ czenwonobrunatne, owalne,
plaskowynioste grudki, pokryte
siebrzystoszarg Huska, pieczenie, Swiad,
bal
okragle lub owalne tuszczace sie zmiany,
czenwone, nasilone zmiany na obwodzie
wykwitu, Swigd

@ zaczewienienie, obrzek skary, grudki,
pecherzyki, z kiorych saczy sie plyn

Wszyscy, do 20 lat

@ zaczerwienienie, suchost skary, swiad,
zakaZenia bakteryjne, rumied, grudki,
pecherzyki, huszczacy sie naskarek

@ czenwonobrunatne, owalne,
plaskowynioste grudki, pokryte
srebrzystoszarg luska, pieczenie, Swiad,
bol
Zaczerwienienie, obrzek skary, arudki,
pecherzyki, z kidrych saczy sie piyn

@ okiagle lub owalne luszczace sie zmiany,
czerwone, nasilone zmiany na obwodzie
wykwitu, Swiad

Wszyscy, 31-40 lat

@ zaczewienienie, suchosc skry, $wiad,
zakazenia bakteryjne, rumied, grudki,
pecherzyki, fuszczacy sig naskorek

@ czerwonobrunatne, owalne,
plaskowyniosle grudki, pokryte
srebrzystoszarg tuska, pieczenie, $wiad,
bal
okragle lub owalne juszczace sie zmiany,
czerwone, nasilone zmiany na obwodzie
wykwity, swiad

Wszyscy, powyzej 50 lat

@ zaczerwienienie, suchost skry, Swiad,
zakazenia bakteryine, rumied, grudki,
pecherzyki, luszczacy sie naskorek

@ okragle lub owalne fuszczace sie zmiany,
czerwone, nasilone zmiany na obwodzie
wykwitu, wigd

50,0% 50,0%

H

Ryc. 7. Udzial procentowy odpowiedzi ankietowanych na pytanie:
«Jakie sg objawy tuszczycy, z uwzglednieniem pfci oraz wieku

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na ptec¢ czy wiek
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Pytanie dotyczace objawow tuszczycy
ukazato znaczacy brak wiedzy na ten temat
wsrod ankietowanych, poniewaz z wyjatkiem
0os6b z grupy wiekowej 41-50 lat pozostali
respondenci z innych grup nie udzielili
najwiekszej ilosci poprawnych odpowiedzi -
najwiecej os6b  zaznaczylo  symptomy
atopowego zapalenia skdry (45,1 %), a tylko
27,5 % objawy tuszczycy (ryc. 7).

Sposrod  wszystkich  ankietowanych
najwiecej osob (46,1 %) zaznaczyto odpowiedz,
ze wszystkie warianty sg prawidtowe - tzn.
«zaczerwienienie, obrzek watéw paznokciowych,
stan zapalny, wydzielina ropna» (objawy
zanokcicy), «pobruzdowana ptytka paznokcia o
Zz6ttym zabarwieniu, paznokie¢ naparstkowaty»
(tuszczyca paznokci) oraz «ptytka paznokcia o
Zottym zabarwieniu, kruszqca sie od strony
wolnego brzegu, pobruzdowana» (grzybica
paznokci), 29,2 % ankietowanych z tej grupy
wybrato symptomy grzybicy, 20,2 % odpowied-
ziato poprawnie (pobruzdowana ptytka
paznokcia o zéttym zabarwieniu, paznokiec
naparstkowaty), a 4,5 % zaznaczyto objawy
zanokcicy (ryc. 8A). Wséréd mezczyzn sytuacja
wygladata podobnie, mianowicie najwiece;j
sposrod nich (39,1 %) zaznaczyto odpowiedZ,
ze wszystkie warianty sg prawidlowe, a
pozostali wybrali takze objawy grzybicy,
tuszczycy i zanokcicy (odpowiednio: 26,1 %,
21,7% oraz 13% odpowiedzi) (ryc.8B).
Kobiety odpowiadaty podobnie jak mezczyZni -
najczesciej wybieraty wariant, ze «wszystkie
odpowiedzi sq prawidtowe» (49,2 %), objawy
grzybicy wybrato 30,8 % pan, tuszczycy 18,5 %,
a zanokcicy 1,5% (ryc. 8C). W najmlodszej
grupie ankietowanych, do 20. roku zycia,
najwiecej odpowiedzi (52,4 %) przypadto na
wariant «wszystkie odpowiedzi sq prawidtowe,
33,3 % mtodych os6b pomylito tuszczyce z
grzybica, a jedynie 14,3 % z nich odpowiedziato
poprawnie, natomiast nikt z tej grupy nie
zaznaczyl objawdw zanokcicy (ryc. 8D). W
grupie wiekowej 21-30 lat 42,1 % respon-
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dentéw odpowiedziato, ze wszystkie opcje s3
prawidlowe, 26,3 % o0s6b z tej grupy sadzito, ze
symptomem tuszczycy jest zotte zabarwienie
plytki paznokcia, kruszenie sie ptytki od strony
wolnego brzegu oraz pobruzdowanie (objawy
grzybicy), 24,6 % udzielito poprawnej odpowiedzi,
a 7 % zaznaczyto objawy zanokcicy (ryc. 8E). W
grupie wiekowej 31-40 lat 80 % ankietowanych
jako prawidtowe zaznaczyto wszystkie opcje,
natomiast pozostali (20 %) wybrali grzybice
paznokci. W grupie tej nikt nie zaznaczyt
symptoméw tuszczycy ani zanokcicy. Byt to
najgorszy wynik ankiety, poniewaz nikt nie
zaznaczyt poprawnej odpowiedzi (ryc. 8F).

Ankietowani z przedzialu wiekowego 41-
50 lat zaznaczyli objawy tuszczycy, grzybicy
oraz wariant «wszystkie odpowiedzi sq
prawidtowe» (po 33,3 % odpowiedzi na kazda z
opcji). Nikt z tej grupy nie zaznaczyt
symptoméw zanokcicy. Byl to najbardziej
zadowalajagcy wynik ankiety, pomimo iz
poprawnie odpowiedziato tylko 33,3 % o0séb z
tej grupy (ryc. 8G). Wszyscy respondenci po
pietdziesigtce udzielili btednych odpowiedzi,
poniewaz wybrali objawy grzybicy (ryc. 8H).

Odpowiedzi na pytanie «Jakie sq objawy
tuszczycy paznokci?», zaznaczone przez osoby
biorgce udziat w ankiecie, wykazaty, znaczacy
brak wiedzy u respondentéw na temat
tuszczycy paznokci. W zadnej z badanych grup
nie przewazaty odpowiedzi prawidlowe
odnos$nie tuszczycy paznokci, zazwyczaj
iloSciowo sytuowaly sie na miejscu trzecim w
réznych grupach. Sposréd oséb z przedziatu
wiekowego 31-40 lat oraz sposroéd oséb po
pie¢dziesigtce w odpowiedzi na omawiane
pytanie nikt nie wybral wariantu - objawy
tuszczycy (ryc. 8F, 8H). Najlepszy wynik
uzyskali ankietowani z przedzialu wiekowego
41-50 lat, sposrod ktorych 33,3 % os6b wybrato
odpowiedZ poprawng, ale jednocze$nie taka
sama ilo$¢ os6b z tego przedziatu wybrata
odpowiedzi btedne (ryc. 8G).
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Pytanie 6. Jakie sa objawy tuszczycy paznokci? (ryc. 8)

Wszyscy Mezczyzni

® wszystkie odpowiedzi sa prawidlowe

@ zaczenwienienie, obrzek watow
paznokciowych, stan zapalny, wydzielina
ropna

' pobruzdowana phytka paznokeia o 20itym
zabarwieniu, paznokiet naparstkowaty

@ phytka paznokeia o ZoHym zabarwieniu,
kruszaca sie od strony wolnego brzegu,
pobruzdowana

Kobiety

@ wszystkie odpowiedzi sg prawidiowe

@ pobruzdowana plytka paznokcia o 2otym
zabarwieniu, paznokiec naparstkowaty

0 plytka paznokcia o zoitym zabarwieniu,
kruszaca sie od strony wolnego brzegu,
pobruzdowana

@ zaczerwienienie, obrzek walow
paznokciowych, stan zapalny, wydzielina
ropna

Wszyscy, 21-30 lat

@ zaczewienienie, obrzek walow
paznokciowych, stan zapalny, wydzielina
ropna

@ piytka paznokcia o zoltym zabarwieniu,
kruszaca sie od strony wolnego brzegu,
pobruzdowana

 wszystkie odpowiedzi 53 prawidtowe

@ pobruzdowana plytka paznokcia o Zotym
zabarwieniu, paznokie¢ naparstkowaty

Wszyscy, 41-50 lat

@ pobruzdowana phytka paznokcia o zottym

zabarwieniu, paznokieé naparstkowaty
@ wszystkie odpowiedzi sq prawidiowe

 phytka paznokeia o 2ottym zabarwigniu,
kruszaca sie od strony wolnego brzegu,
pobruzdowana

G

Wszyscy, do 20 lat

Wszyscy, 31-40 lat

Wszyscy, powyzej 50 lat

@ wszystkie odpowiedzi s3 prawidlowe

© zaczerwienienie, obrzek watow
paznokciowych, stan zapalny, wydzielina
ropna

 pobruzdowana pytka paznokcia o zottym
zabarwieniu, paznokie¢ naparstkowaty

@ piytka paznokeia o 25itym zabarwieniu,
kruszaca sie od strony wolnego brzegu,
pobruzdowana

@ wszystkie odpowiedzi sa prawidiowe

@ pobruzdowana plytka paznokcia o Zoftym
zabarwieniu, paznokie¢ naparstkowaty

0 phytka paznokcia o Zoltym zabarwieniu,
kruszaca sie od strony wolnego brzegu,
pobruzdowana

@ phytka paznokcia o 2aiym zabarwieniu,
kruszaca sie od strony wolnego brzegu,
pobruzdowana

@ wszystkie odpowiadzi s3 prawidtowe

@ piytka paznokcia o Zoltym zabarwigniu,
kruszaca sie od strony wolnego brzequ,
pobruzdowana

Ryc. 8. Udziat procentowy odpowiedzi ankietowanych na pytanie:
«Jakie sg objawy tuszczycy paznokci?, z uwzglednieniem plci oraz wieku.

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na pte¢ czy wiek.
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Na pytanie: «Jaki jest najczestszy czynnik
wyzwalajqcy objawy tuszczycy?» mozna byto
udzieli¢ nastepujacych odpowiedzi: «leki», «zta
dieta», «uzywki», «czynniki atmosferyczne»,
«stres», «uszkodzenia skory» oraz «infekcje».
Wsrod wszystkich ankietowanych najwiecej
(30 %) osob zaznaczyto odpowiedZ «stres», co
byto wyborem poprawnym, poniewaz wsrod
wielu czynnikébw wyzwalajacych  objawy
tuszczycy, stres jest najczestszym z nich. Nie
oznacza to jednak, ze gdy kto$ zaznaczyt inng
odpowiedz, to popemit btad. 28,9 % badanych
zaznaczyto infekcje, 18,9 % uszkodzenia
skéry, 10 % - zig diete, 5,6 % - leki, a po 3,3 %
0s6b wybrato uzywki i czynniki atmosferyczne
(ryc. 9A, Tabela 2).

Mezczyzni ze wszystkich przedziatéw
wiekowych 1acznie jako czynnik wyzwalajgcy
objawy tuszczycy w wiekszoSci zaznaczyli
infekcje (41,7 %), na drugim miejscu wsréd ich
odpowiedzi znalazl sie stres (20,8 %), a
nastepnie uszkodzenia skory (12,5 %), uzywki i
czynniki atmosferyczne (po 8,3 %) oraz zta
dietaileki (po 4,2 %) (ryc. 9B). Wérdd kobiet ze
wszystkich przedziatow wiekowych tacznie
stres znalazt sie na pierwszym miejscu wsréd
czynnikéw wyzwalajgcych objawy tuszczycy -
wariant ten zaznaczylo 33,8 % pan. 23,1%
kobiet zaznaczyto infekcje, 21,5 % - uszkod-
zenia skory, 12,3 % - zig diete, 6,2 % - leki,
1,6 % - czynniki atmosferyczne, a 1,5% -
uzywki (ryc. 9C). Odpowiedzi kobiet i mezczyzn
na omawiane pytanie znacznie sie roznily.

Wsréd mezczyzn uzywki znalazly sie na
czwartym miejscu ze wzgledu na ilos¢
zaznaczen, natomiast wsérod kobiet wariant ten
znalazt sie na miejscu ostatnim - siodmym, gdyz
zaznaczylo go najmniej pan. Czynniki
atmosferyczne na podstawie wyboru mezczyzn
znalazty sie na miejscu trzecim, natomiast na
podstawie wyboru kobiet - na miejscu szostym.
Zta dieta i leki na podstawie wyboru panéow
uplasowaty sie na miejscu sz6stym (wariant ten
zaznaczyto najmniej pandéw), natomiast na
podstawie wyboru pan zla dieta zajeta miejsce
czwarte, a leki miejsce pigte (Tabela 2).

Wsréd mtodziezy do 20. roku zycia 40,9 %
mtodych ludzi jako czynnik wyzwalajacy
tuszczyce zaznaczyto infekcje, 22,7 % z nich
zaznaczyto uszkodzenia skory, 18,2 % stres,
9,1 % zi3 diete oraz po 4,5 % leki i uzywki. Nikt
z tej grupy nie wybrat odpowiedzi «czynniki
atmosferyczne» (ryc. 9D). Wér6d respondentow
w wieku 21-30 lat 33,3 % os6b jako czynnik
wyzwalajacy tuszczyce wybrato stres, 26,3 % z
nich wybrato infekcje, 17,5% uszkodzenia
skéry, 8,8 % zia diete, a 7 % leki. Natomiast
czynniki atmosferyczne i uzywki zaznaczyto
najmniej os6b (po 3,5 %) (ryc. 9E). Odpowiedzi
ankietowanych do dwudziestego roku zycia
oraz z przedziatu wiekowego 21-30 lat bardzo
réznity sie miedzy soba. Podobne procentowo
byty tylko wybory wariantéw «zta dieta»
(wszyscy do 20.r.z - 9,1 %; wszyscy 21-30 lat -
8,8 %) oraz «leki» (wszyscy do 20.r.z. -4,5 %;
wszyscy 21-30 lat - 7 %) (Tabele 2 i 3).

Tabela 2
Liczba porzadkowa odpowiedzi wedtug iloéci ich udzielania
Liczba porzadkowa odpowiedzi wg ilo$ci ich udzielania*
Czynniki WSZySCy,
s . WSZYSCYy, | WSZYySCy, | WSZysCy, | WSZyscy, e
wezyscy|mezezyZni| kobiety| 4,90 1a¢ | 2130 lat | 31-401at | 4150 Iat | P 0
leki 5 5 5 5
zta dieta 5 4 4 4 2 2
uzywki 4 7 5 6
czynniki
6 4 6 6 1
atmosferyczne
stres 1 2 1 3 1 1 1
uszkoslzerua 3 3 3 ) 3 )
skory
infekcje 2 1 2 1 2 2 - 1

Notatka: ¥*~liczba 1 oznacza, ze udziat procentowy danego wariantu odpowiedzi byt najwyzszy,
a liczba 7 — Ze udziat procentowy danego wariantu byt najnizszy. Pozostate liczby oznaczajq udziaty

posrednie
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Pytanie 7. Jaki jest najczestszy czynnik wyzwalajacy objawy tuszczycy? (ryc. 9)

Wszyscy Mezczyni

leki
56% — )
7l d:ieta uszkodzenia skary ] uszkodzenia skory
0,0%

! 8,34
czynniki atmosferyczne 8§ . y

czynniki atmosferyczne

Kobiety Wszyscy, do 20 lat

UZywki
15% czynniki atmosferyczne
uszkodzenia skary

leki
5%

uszkodzenia skary
21,5%

) -
33.8% i e

zZla dieta

zla dieta

Wszyscy, 21-30 lat Wszyscy, 31-40 lat

zZadiela
8,8%

3113% czynniki atmosferyczne
35%
uzywki

35%

uszkodzenia skory

® infekcie @ ziadieta 0 uszkodzenia skéry @ stres

Wszyscy, 41-50 lat Wszyscy, powyzej 50 lat

@ stres @ ziadieta @ infekcje @ czynniki atmosferyczne

G H

Ryc. 9. Udziat procentowy ankietowanych w odpowiedzi na pytanie: «Jaki jest najczestszy
czynnik wyzwalajgacy objawy tuszczycy?», z uwzglednieniem pici oraz wieku

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na ptec¢ czy wiek
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Tabela 3

Procentowy udziat poszczegodlnych wariantow odpowiedzi na pytanie
«Jaki jest najczestszy czynnik wyzwalajgcy objawy tuszczycy», wybranych przez osoby ankietowane

Procentowe ilo$ci udzielanych odpowiedzi
Czynniki WSZySCy,
|| et | Tl WSZYSCY, | WSZYSCy, | WSZySCy, | WSZyscy, -
ysey | mezczy do 20 lat | 21-30 lat | 31-40 lat | 41-50 lat | PO
50 lat
leki 5,6 4?2 6,2 45 7
zta dieta 10 42 12,3 9,1 8,8 20 33,3
uzywki 33 83 15 4,5 3,5
czynniki
atmosfe- 33 8,3 1,6 3,5 50
ryczne
stres 30 20,8 33,8 18,2 33,3 40 66,7
uszkodze
) ’ 18,9 12,5 21,5 22,7 17,5 20
nia skdry
infekcje 28,9 41,7 23,1 40,9 26,3 20 50

W grupie wiekowej 31-40 lat ankietowani
zaznaczyli tylko cztery warianty odpowiedzi -
«stres» (40 %) oraz «infekcje», «zta dieta» i
«uszkodzenia skory» (po 20 % kazdy wariant).
Nikt w tej grupie nie wybral wariantéw «leki»,
«uzywki» oraz «czynniki atmosferyczne» (ryc.
9F). Tylko dwie opcje wybrali ankietowani z
przedziatu wiekowego 41-50 lat - 66,5 z nich
odpowiedziato, ze najczestszym czynnikiem
wyzwalajacym tuszczyce jest stres, a 33,3 % za
czynnik wyzwalajacy uznato ztg diete. Innych
odpowiedzi w tej grupie nie udzielono (ryc. 9G).
Respondenci po piecdziesigtce rowniez wybrali
tylko dwa warianty odpowiedzi - «infekcje»
oraz «czynniki atmosferyczne» (po 50 %
badanych na kazdy z wariantéw) (ryc. 9H).

Odpowiedzi na pytanie dotyczace
najczestszego czynnika wyzwalajgcego
tuszczyce ukazaty, Ze wsrod respondentow,
wyniki  byly bardzo zréznicowane pod
wzgledem ilo$ci udzielanych odpowiedzi,
zarowno biorac pod uwage procent badanych w
danej grupie, jak i liczbe porzadkowa
przypisang danemu wariantowi (w kolejnosci
od najcze$ciej udzielanej odpowiedzi). Ukazuja
to odpowiednio: Tabela 2 i Tabela 3.
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Na pytanie: «Czy tuszczyca jest przeciw-
wskazaniem do zabiegow kosmetycznych?»
poprawnie, Ze  zaleznie od  zabiegu
odpowiedziato 67,4 % ankietowanych, 17,4 % z
nich udzielito odpowiedzi «nie wiem», 14,1 %
uznato, ze choroba ta jest przeciwwskazaniem
do zabiegéw kosmetycznych, a tylko 1,1 %
recenzentoOw uwazato, ze tuszczyca przeciw-
wskazania nie stanowi (ryc.10A). 60 %
mezczyzn na zadane pytanie odpowiedziato, ze
zaleznie od tego jaki zabieg ma zostac
wykonany, 32 % panow odpowiedziato, ze nie
ma wiedzy na ten temat, a po 4% z nich
udzielito odpowiedzi «tak» oraz «nie» (ryc.
10B). 70,1 % kobiet na omawiane pytanie
odpowiedziato, ze w zaleznos$ci od rodzaju
planowanego zabiegu, 17,9 % pan uwazato, ze
tuszczyca jest przeciwwskazaniem, a 11,9 % z
nich nie miato na ten temat wiedzy. Zadna z
ankietowanych  kobiet nie  zaznaczyla
odpowiedzi «nie» (ryc. 10C). W grupie wiekowej
do 20. roku zycia 75% miodych os6b
odpowiedziato poprawnie, 16.7 % z nich nie
miato na ten temat wiedzy, a 8,3 % uznato, ze
tuszczyca jest przeciwwskazaniem do zabiegow
kosmetycznych. W tej grupie respondentéw
nikt nie zaznaczyt odpowiedzi «nie» (ryc. 10D).
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W przedziale wiekowym 21-30lat 63,2 %
ankietowanych odpowiedziato, zZe to, czy
tuszczyca jest przeciwwskazaniem, zalezy od
rodzaju zabiegu, 19,3 % z nich nie miato na ten

temat wiedzy, 15,8% uwazalo, ze jest
przeciwwskazaniem, a pozostali - 1,8%
zaznaczyli odpowiedZ «nie»  (ryc. 10E).

Respondenci z grupy 31-40 lat w wiekszoSci
odpowiedzieli poprawnie (66,7 poprawnych
odpowiedzi), a pozostali zaznaczyli odpowiedzi:
«tak» oraz «nie wiem» (po 16,7 % na kazda
odpowiedz). W grupie tej nikt nie udzielit
odpowiedzi: «nie» (ryc. 10F). Wszyscy
ankietowani z grupy 41-50lat odpowiedzieli
poprawnie - Ze zalezy od rodzaju zabiegu, czy
tuszczyca stanowi przeciwwskazanie do jego
wykonania  (ryc. 10G). Respondenci po
piecdziesigtce udzielili tylko dwoch wariantow
odpowiedzi - «zalezy od zabiegu» oraz «tak» (po
50 % odpowiedzi na kazda opcje) (ryc. 10H).

Na pytanie «Czy tuszczyca jest przeciw-
wskazaniem do zabiegow kosmetycznych?»
wiekszo$¢ ankietowanych z poszczegdlnych
grup udzielita odpowiedzi poprawnych. Tylko w
grupie 0sO6b po piecdziesigtce poprawne
odpowiedzi nie przewazaty, ale i tak byto ich
zadowalajaco duzo, bo 50 %, a pozostate 50 %
dotyczyto tylko jednego innego wariantu (ryc.
10H). W przedziale wiekowym 41-50 lat badani
zaznaczyli tylko odpowiedzi poprawne,
natomiast w pozostatych grupach 60-75 %
stanowity odpowiedzi «zalezy od zabiegu» co
dato catkiem zadowalajacy wynik (ryc. 10G).
Poza tym w niektérych grupach nikt nie
zaznaczyl odpowiedzi, Ze tuszczyca nie jest
przeciwwskazaniem do wykonania zabiegu
kosmetycznego (ryc. 10).

Pytanie 8. Czy tuszczyca jest przeciwwskazaniem do zabiegéw kosmetycznych? (ryc. 10)

Wszyscy

@ zaleiyod zabiegu @ tak

A

nie wiem @ nie

Kobiety

Mezczyzni

@ zalezy od zabiegu @ tak nie wiem @ nie

B

Wszyscy, do 20 lat

@ niewiem @ zalezyod zabiegu tak

C

@ zalezy od zabiegu @ nie wiem tak

D
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Wszyscy, 21-30 lat Wszyscy, 31-40 lat

® tak @ niewiem nie @ zalezy od zabiegu @ zaleiyod zabiegu @ nie wiem tak
E F
Wszyscy, 41-50 lat Wszyscy, powyzej 50 lat

@ zalezy od zabiegu @ tak @ zalezy od zabiegu

G H

Ryc. 10. Udziat procentowy odpowiedzi ankietowanych na pytanie:
«Czy tuszczyca jest przeciwwskazaniem do zabiegow kosmetycznych?,
z uwzglednieniem plci oraz wieku

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na ptec¢ czy wiek

Odpowiedzi ankietowanych na pytanie choroba, w ktorej pojawiaja sie okresy remisji,
«Czy w tuszczycy wystepujq okresy wyciszenia?» natomiast pozostali (26,3 %) nie posiadali na
w przewazajacej czesci byty poprawne - 69,6 % ten temat wiedzy. Nikt w tej grupie nie udzielit
sposréd wszystkich respondentéw zaznaczyto odpowiedzi: «nie» (ryc. 11E). W przedziale 31-
odpowiedZ poprawna, to znaczy potwierdzili, iz 40 lat 83,3% os6b wybrato opcje: «tak»,
w tej chorobie remisje wystepuja, 29,3 % 16,7 % - «nie wiem» 1 nie zaznaczono ani
ankietowanych nie posiadato na ten temat jednego wariantu: «nie» (ryc. 11F). Ankietowani
wiedzy, a tylko 1,1 % z nich uwazato, Ze remisje w wieku 41-50 lat oraz po piecdziesiagtce
nie wystepuja (ryc. 11A). 52 % ankietowanych udzielili tylko poprawnych odpowiedzi
mezczyzn udzielito odpowiedzi poprawnych, a (ryc. 11G, 11H).
48 % z nich odpowiedzi na to pytanie nie znato. Na pytanie «Czy w tuszczycy wystepujq
Zaden z panéw nie udzielit odpowiedzi: «nie» okresy  wyciszenia?»  uzyskaliSmy bardzo
(ryc. 11B). Takze wiekszo$¢ kobiet (76,1 %) zadowalajgce odpowiedzi, poniewaz w kazdej z
odpowiedziata poprawnie, 22,4 % pan nie miato badanych grup przewazajgca cze$¢ respon-
wiedzy na ten temat, a 1,5 % z nich zaznaczyto dentéw odpowiedziata prawidtowo (od 50 %
odpowiedzi btedne (ryc. 11C). Miodziez do lat do 100 % odpowiedzi «tak» w poszczeg6lnych
20. w 50 % odpowiedziata, ze w tuszczycy grupach). Wszystkie osoby powyzej 41. lat
wystepuja okresy wyciszenia. Duza grupa zaznaczyly tylko odpowiedzi prawidtowe, a
mtodych oséb (45,8 %) nie miata na ten temat cze$¢ 0sob mtodszych zaznaczyta réwniez «nie
wiedzy, a 4,2 % z nich zaznaczyto odpowiedz wiem» oraz «nie». Warianty btedne ankietowani
«nie» (ryc. 11D). W przedziale wiekowym 21-30 wybrali tylko w trzech grupach (ryc. 11).
lat 73,7 % badanych uwazato, ze tuszczyca to
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Pytanie 9. Czy w luszczycy wystepuja okresy wyciszenia (remisja)? (ryc. 11)
Wszyscy Mezczyzni

. . . @ nie wiem @ tak
@ niewiem @ tak nie

A B

Kobiety Wszyscy, do 20 lat

@ nie wiem @ tak nie
@ niewiem @ tak nie

C D
Wszyscy, 21-30 lat Wszyscy, 31-40 lat

@ niewiem @ tak ® niewiem @ tak
E F
Wszyscy, 41-50 lat Wszyscy, powyzej 50 lat

® tak
® tak

G H

Ryc. 11. Udzial procentowy odpowiedzi ankietowanych na pytanie:
«Czy w tuszczycy wystepujg okresy wyciszenia?, z uwzglednieniem plci oraz wieku

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na ptec¢ czy wiek
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Na pytanie «Co to jest objaw Koebnera?»
ankietowani mieli do wyboru cztery warianty
odpowiedzi:

- «pojawienie sie zmian tuszczycowych w
miejscu uszkodzenia naskdérka» (odpowiedz
poprawna - symptomy objawu Koebnera),

- «Z0tte zabarwienie ptytki paznokcia»,

- »oddzielenie sie ptytki paznokcia od
tozyska» (onycholioza),

- »punktowe wgtebienia w paznokciu»
(paznokie¢ naparskowaty).

Jak wykazaty wyniki naszych badan,
39,8 % ankietowanych na omawiane pytanie
udzielito odpowiedzi poprawnej, 25 % z nich
zaznaczyto objawy onycholiozy, 21,6 % uznato,
ze objawem Koebnera jest zétte zabarwienie
ptytki paznokciowej, a pozostali (13,6 %)
uznali, ze s3 to punktowe wglebienia w
paznokciu (ryc. 12A). Mezczyzni (wszystkie
ankietowane roczniki) wybrali wariant
poprawny i zbite zabarwienie paznokcia (po
33,3% na Kkazdy wariant), 25% z nich
zaznaczyto onycholioze, a 8,3 % paznokiec¢
naparstkowaty (ryc. 12B). Kobiety procentowo
udzielity wiecej poprawnych odpowiedzi niz
mezczyzni, mianowicie 42,2 % pan wybrato
symptomy objawu Koebnera, 25%
onycholize, 17,2 % - zo6tte zabarwienie ptytki, a
15,6 % - paznokie¢ napartskowaty (ryc. 12C).
Mtodziez do 20. roku zycia najliczniej zaznaczyta
warianty - symptomy objawu Koebnera oraz
zOtte zabarwienie paznokcia (27,3 % na kazdy
wariant), a poza tym mtode osoby wybraty
takze opcje «oddzielenie sie ptytki paznokcia od
tozyska» i «punktowe wgtebienia w paznokciu»
(22,7 % na kazda opcje) (ryc. 12D). MezczyZzni i
kobiety w wieku 21-30 lat najliczniej wybrali
odpowiedz poprawng, to znaczy «pojawienie sie
zmian tuszczycowych w miejscu uszkodzenia
naskérka» (41,8 % zaznaczen tego wariantu).
29,1 % oso6b z tej grupy zaznaczyto onycholize,
18,2 % - zo6tte zabarwienie ptytki, a 10,9 % -
paznokie¢ naparstkowaty (ryc. 12E). W grupie
31-40 lat 50 % ankietowanych odpowiedziato
poprawnie, a takze zostaly zaznaczone
pozostate trzy warianty odpowiedzi (po 16,7 %
wyboréw na kazdy wariant) (ryc. 12F).
Respondenci w wieku 41-50 lat w 100 %
odpowiedzieli poprawnie, zaznaczajac symptomy
objawu Koebnera, natomiast osoby po
piecdziesigtce w 100 % zaznaczyly wariant
btedny, mianowicie «zZétte zabarwienie plytki
paznokcia» (ryc. 12G).
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Wyniki przeprowadzonej przez nas
ankiety wykazaly u wiekszosci jej uczestnikow
znaczacy brak wiedzy odno$nie objawu
Koebnera. Wyjatek stanowili respondenci z
grupy 41-50 lat, ktérzy w stu procentach
wybrali poprawny wariant (w grupie tej nie
padia ani jedna btedna odpowiedz). Najgorszy
wynik uzyskali piec¢dziesieciolatkowie i osoby
starsze, poniewaz ws$rdd nich nikt nie odpo-
wiedziat poprawnie. W pozostalych grupach
prawidtowe warianty odpowiedzi na pytanie o
objaw Koebnera zaznaczyto od 27,3 % do 50 %
respondentéw (ryc. 12).

Ocena wiedzy i zainteresowania chorych
na tuszczyce wtasng chorobg w zwigzku z
licznymi doniesieniami o wptywie tej derma-
tozy na samoocene i jako$¢ zycia pacjentow
zostala przeprowadzona przez Chodorowska et
al. (2006). Analiza odpowiedzi otrzymanych od
respondentéw przez wymieniong autorke i jej
wspoétpracownikdw wykazata, ze elementarng
wiedze na temat tuszczycy pacjenci zdobywaja

od lekarzy, jednakze zbyt krotki czas
przeznaczony nha porade uniemozliwia
lekarzom przeprowadzenie kompleksowej

edukacji. Uzyskane przez chorych informacje
czesto nie sg w petni przez nich zrozumiate i
zapamietane, dlatego bardzo wazne wydaje sie
samodzielne poszukiwanie informacji
dodatkowych w ksigzkach edu kacyjnych,
broszurach czy tez w Internecie. Dla pacjentéw
ankietowanych przez Chodorowska i jej
wspotpracownikow podstawowym Zrodtem
informacji o tuszczycy byli lekarze, a jedynie
osoby z wyzszym wyksztatceniem istotnie
statystycznie czeSciej korzystaty z Internetu
(p<0,05), literatury fachowej (p<0,01) i porad
farmaceuty (p<0,05). Wiekszos$¢ ankietowanych
mezczyzn odpowiadata twierdzaco na pytanie
dotyczace negatywnego wptywu choroby na ich
relacje z otoczeniem (65,75 %, p<0,05). Z kolei
wiekszo$¢  ankietowanych  kobiet  byta
Swiadoma mozliwosci wystgpienia choroby u
potomstwa. Wsréd czynnikéw zaostrzajgcych
przebieg choroby najczeSciej wymieniano stres
(43,27 %). Z przeprowadzonego przez Chodo-
rowska i wspoétpracownikéw badania wynika,
ze pte¢, wiek, poziom wyksztatcenia, czy miejsce
zamieszkania pacjentéw nie wplywaja na
poziom ich wiedzy na temat wtasnej choroby
(réznice nieistotne statystycznie).



Biota. Human. Technology. 2024. No 1 Electronic edition

Pytanie 10. Co to jest objaw Koebnera? (ryc. 12)

Wszyscy

@ :zolte zabarwienie plytki paznokcia

@ npojawienie sig zmian tuszczycowych w
migjscu uszkodzenia naskorka

0 oddzielenie sie phytki paznokeia od
fozyska

@ punkiowe wglebienia w paznokciu

Kobiety

@ Zole zabarwienie phytki paznokcia

@ pojawienie sig zmian juszczycowych w
migjscu uszkodzenia naskorka

' oddzielenie sig piytki paznokeia od
fozyska

@ punkiowe wolebienia w paznokciu

Wszyscy, 21-30 lat

@ Zilte zabarwienie piytki paznokcia

@ pojawienie sie zmian luszczycowych w
miejscu uszkodzenia naskorka

' oddzielenie sig plytki paznokcia od
lozyska

@ punktowe wglebienia w paznokciu

Wszyscy, 41-50 lat

@ pojawienie sig zmian luszczycowych w
migjscu uszkodzenia naskorka

G

Mezczyzni

Wszyscy, do 20 at

Wszyscy, 31-40 lat

Wszyscy, powyzej 50 lat

@ Zolte zabarwienie phytki paznokcia

@ pojawienie sie zmian luszczycowych w
migjscu uszkodzenia naskorka

 oddzielenie sig phytki paznokeia od
lozyska

@ punkiows wglebienia w paznokciu

@ Zolte zabarwienie plytki paznokcia

@ oddzielenie sig plytki paznokcia od
lozyska

0 punktowe wotebienia w paznokciu

@ pojawienie sig zmian luszczycowych w
miejscu uszkodzenia naskarka

@ :0ite zabarwienie plytki paznokcia

@ oddzielenie sie plytki paznokeia od
lozyska

0 pojawienie sig zmian fuszczycowych w
migjscu uszkodzenia naskrka

@ punktowe wglebienia w paznokciu

@ :0ite zabarwienie phytki paznokeia

H

Ryc. 12. Udzial procentowy odpowiedzi ankietowanych na pytanie:
«Co to jest objaw Koebnera?, z uwzglednieniem pici oraz wieku.

Notatka: «Wszyscy» — og6t ankietowanych bez podziatu na pte¢ czy wiek.
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Analiza poziomu wiedzy spoteczenstwa
polskiego o autoimmunologicznych jednost-
kach chorobowych na przyktadzie tuszczycy
zwyktej  zostala przeprowadzona przez
Haassengier et al. (2015). W pracy tych autorek
tylko 34 % os6b ze zbadanej populacji
zadeklarowato, zZe nie mieliby obaw przed
zwigzaniem sie z osobg cierpigca na tuszczyce.
66 % o0sob tworzyto grupe, w ktorej badani, albo
odczuwali lek przed zwigzkiem z osobg chorg na
tuszczyce, albo nie potrafili w zaden sposob do
takiego zwigzku sie ustosunkowaé. 90 %
ankietowanych byto $wiadomych faktu, ze
tuszczyca wptywa na jakos$¢ zycia chorych. W
analizach dotyczacych kwestii zawodowych
35% ankietowanych Polakéw  wyrazito
watpliwosci w zwigzku z zatrudnieniem
pracownika chorego na tuszczyce. Postawa ta
Swiadczy¢ moze o braku tolerancji, a przede
wszystkim braku $wiadomo$ci na temat tej
jednostki chorobowej. 21 % ankietowanych nie

potrafito odpowiedzie¢ na pytanie, czy
u$cisneliby choremu dton, czym wyrazili lek
przed choroba. 7% ankietowanych nie

podatoby reki osobie chorej na tuszczyce,
natomiast wieksza cze$¢ ankietowanych (72 %)
zadeklarowata brak obaw przed usci$nieciem
reki chorego. Blisko co trzeci Polak nie wiedziat,
ze ‘tuszczyca nie jest chorobg zakaznag
(Haassengier et al.,, 2015).

Celem pracy Sommera et al. (2018) byto
zbadanie percepcji i oceny tuszczycy wsrod
populacji niemieckie;. Reprezentatywne
badanie telefoniczne przeprowadzono ws$réd
2001 oso6b dorostych przy uzyciu standardo-
wego kwestionariusza. Analizy dotyczace
miejsca zamieszkania, wieku, ptci i poziomu
wyksztalcenia przeprowadzono opisowo. Jak
wykazaty wyniki badan tych autorow,
dziewiec¢dziesigt trzy procent rozmoéwcoOw
uznato te chorobe za znaczne obcigzenie dla
dotknietych nig oso6b; 59 % stwierdzito, ze
dostepne s3 skuteczne leki na tuszczyce; 9 %
uznato te chorobe za zarazliwg. Dziesie¢
procent stwierdzito, ze nie chcialoby mieszkac
w tym samym gospodarstwie domowym, co
osoba dotknieta choroba; 23 % nie chciato
dzieli¢c tego samego basenu; a 27 % nie
chcialoby utrzymywac¢ osobistych relacji z
osobg dotknieta chorobg. Dwanascie procent
rozmoéwcow stwierdzito, ze znajg uchwate WHO
w sprawie tuszczycy; 6% ze wiedza o
Swiatowym Dniu Luszczycy i 3 % ze s3 obeznani
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z kampanig «Bitte beriihren» («Prosze
dotkngc»).
Postrzeganie tuszczycy w populacji

ogolnej charakteryzuje sie deficytami wiedzy i
uprzedzeniami wobec oso0b nig dotknietych.
Zakres i mozliwe predyktory postaw
stygmatyzujacych pozostajg niejasne. Ocena
uprzedzen i stygmatyzacji os6b chorych na
tuszczyce oraz identyfikacja zmiennych
socjodemograficznych i zwigzanych z postawa,
ktére odpowiadaja za stygmatyzacje byta
przeprowadzona przez Sommer et al. (2020).
Wiekszos$¢ ankietowanych (74 %) uwazata, ze
osoby chore na tuszczyce znajdujg sie w
niekorzystnej sytuacji. Podobnie wiekszos$¢
respondentéw (69 %) stwierdzita, ze wiekszos¢
ludzi uwaza tuszczyce za obrzydliwg chorobe, i
nie chce dotyka¢ os6b na nig chorych (59 %),
uwazajac, ze osoby chore na tuszczyce powinny
bardziej o siebie dba¢ (45 %). «Che¢ nawigzania
relacji z osobg dotknieta choroba» (OR = 0,330,
P =0,029), wyzszy wiek (OR = 1,027, P < 0,001)
i pte¢ meska (OR = 1,263, P = 0,034) okazaty sie
istotnie  powigzane ze  stwierdzeniem
«tuszczyca jest obrzydliwa», a wyksztatcenie
(OR=1,648, P = 0,016) i nizszy wiek (OR =
0,847, P < 0,001) byty istotnie powiagzane ze
stwierdzeniem, ze «muszg lepiej o siebie dbac».
Dane te wskazuja, Ze stygmatyzacja chordb
skory jest nadal utrwalona. Praca tych autorow
wskazuje tez na potrzebe podejmowania
dziatan = przeciwko  stygmatyzacji  oséb
dotknietych tuszczyca. Wyniki sugeruja, ze
nalezy wzig¢ pod uwage pte¢, wiek i poziom
wyksztatcenia oraz zwigzang z tym wiedze
zdrowotng grup docelowych (Sommer et al,
2020). W 2019 roku Pearl i wspoétpracownicy
poréwnali stygmatyzujace postawy wobec
tuszczycy wsrod laikéow i studentow medycyny
(Pearl et al.,, 2019). StazySci medyczni zgtaszali
mniej stygmatyzujacych postaw niz inne osoby,
co wskazuje, ze kampania edukacyjna na temat
tuszczycy wsréd spoteczenstwa moze poméc w

zmniejszeniu stygmatyzacji pacjentow
cierpiagcych na tg chorobe.
Czynniki  predykcyjne  postrzeganej

stygmatyzacji u pacjentéw z tuszczyca badali
van Beugen et al. (2017). Wyniki przez nich
uzyskane wykazaly, Ze postrzegana stygmaty-
zacja jest powszechna w przypadku tuszczycy i
mozna ja przewidzie¢ na podstawie zmiennych
socjodemograficznych, zwigzanych z chorobg i
osobowosciag. Te zmienne predykcyjne

wskazujg, ktérzy pacjenci s3 szczegOlnie
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podatni na postrzegang stygmatyzacje, co
mozna wykorzysta¢ w leczeniu. Udowodniono,
Ze stopien stygmatyzacji chorych na tuszczyce
mozna przewidzie¢ za pomoca kilku czynnikéw,
w tym zmiennych socjodemograficznych,
zwigzanych z chorobg i zmiennych osobowosci
(Zhang et al, 2021). Ws$réd zmiennych
socjodemograficznych pte¢ jest korelowata z
poziomem napietnowania w  niektérych
badaniach (Jankowiak et al., 2020, 2021), a w
innych - nie (Zieciak et al., 2017; Kowalewska et
al,, 2020). Nizsze wyksztalcenie (van Beugen et
al,, 2017), brak wiedzy zawodowej (Pearl et al.,
2019) i zamieszkiwanie na wsi (Jankowiak et al.,
2016) wigzaly sie z wyZszym poziomem
stygmatyzacji, co moze by¢ wtoérne do
niedostatecznego zrozumienia  tuszczycy
(Hrehorow et al., 2012).

Wsréd zmiennych zwigzanych z chorobg
wykazano, ze wiek zachorowania koreluje z
poczuciem stygmatyzacji, a pacjenci z
wczesnym poczatkiem choroby byli bardziej
podatni (Ginsburg and Link, 1989; Gupta and
Gupta, 1995; Perrott et al, 2000). Napiet-
nowanie spoteczne zwigzane z tuszczyca
bardziej negatywnie wptywa na osoby we
wczedniejszej  dorostosci, ktére  wtasnie
nawigzaly = swoje relacje spoteczne i
skontaktowatly sie z szerszym gronem oséb
(Gupta and Gupta, 1995). Dlatego lekarze
powinni zwrdci¢ szczeg6lng uwage na dzieci i
mtodziez. Poza tym w niektérych badaniach
rozmieszczenie zmian skdérnych i nasilenie
choroby wydaja sie by¢ powigzane ze
stygmatyzacja (Bohm et al,, 2013; Hawro et al,,
2017; van Beugen et al, 2017; Lakuta et al,
2018). Zmiany skorne w narazonych obszarach
wigzaty sie z wyzszym poziomem stygmatyzacji,
zwiekszajac ryzyko wykluczenia spotecznego i
pogarszajac jako$¢ zycia pacjentéw. Dlatego w
trakcie leczenia nalezy uwzglednia¢ rozktad
zmian oraz ogolne nasilenie choroby, a
tuszczyca w narazonych obszarach wymaga
szczegblnej uwagi. Co wiecej, stwierdzono, ze

osobowo$¢ typu D jest powigzana ze
stygmatyzacja, prawdopodobnie na skutek
zahamowania  emocji lub  zachowania

spowodowanego strachem przed dezaprobata
(van Beugen et al.,, 2017). Ludzie nalezacy do
osobowosci typu D maja tendencje do
odczuwania negatywnych emocji (negatywna
emocjonalno$¢) np. gniewu, leku. Wykazuja
pesymistyczne podejscie do zycia. Odczuwaja
ciggte napiecie, zamartwiajg sie oraz brak im
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poczucia bezpieczenstwa. W rezultacie moze
by¢ konieczne przeprowadzenie badania
przesiewowego osobowosci typu D w celu
oceny poziomu stygmatyzacji wérdd pacjentow.
Badanie odpowiednich czynnikéw predykcyj-
nych zapewnito ramy dla pacjentéw z wysokim
ryzykiem napietnowania, promujac procedury
przesiewowe i interwencyjne w celu dalszego
wdrazania dostosowanego leczenia opartego na
dowodach naukowych (van Beugen etal., 2017).

Stygmatyzacje zdefiniowano jako przypi-
sanie danej osobie biologicznych lub
spotecznych dyskredytujacych spostrzezen,
odrézniajacych ja od innych w spoteczenstwie
(Dimitrov and Szepietowski, 2017a,b). Poczucie
stygmatyzacji jest czeste u pacjentéw derma-
tologicznych, takich jak tuszczyca, bielactwo
nabyte i trad, gtéwnie z powodu widocznych
zmian skérnych, niewystarczajacego zrozu-
mienia choréb przez spoteczenstwo oraz innych
czynnikow  kulturowych lub  spotecznych
(Hayes and Koo, 2010; Dimitrov and Szepie-
towski, 2017a). Juz w latach pieédziesigtych
Susskind i McGuire informowali, Ze pacjenci z
tuszczyca moga by¢ narazeni na ciekawosé,
wrogos$¢ i wstret ze wzgledu na «nieczystg
skore» i obawy spoteczne dotyczace zakaznoSci
(Susskind and McGuire, 1959). Rozgtos
«luszczycy jako choroby niezakaZnej» madgiby
zmniejszy¢ obcigzenie tych pacjentéw (Coles
and Ryan,1975). W 2018 r. w Swiatowym
badaniu wzieto udziat 8338 pacjentéw z
tuszczyca o roznym stopniu - od umiarkowanej
do ciezkiejz 31. krajow (Armstrong et al., 2018).
84 % respondentow doswiadczyto dyskry-
minacji i/lub upokorzenia zwigzanego z
tuszczycg, co miato negatywny wptyw na prace,
intymnos¢ i stan zdrowia. Pacjenci z tuszczyca
moga dos$wiadcza¢ trudnos$ci spotecznych i
psychologicznych  w  codziennym  Zyciu,
zwlaszcza gdy musza odstoni¢ swoje ciato
(Vardy et al, 2002). Pacjenci cierpigcy na
zaburzenia psychiczne mogga straci¢ nadzieje i
poczucie utraty kontroli nad chorobg, co
pogarsza odpowiedzZ na leczenie (Vardy et al,,
2002; Fortune et al., 2003). W ostatnich latach
prowadzi sie coraz wiecej badan nad zwigzkiem
pomiedzy stygmatyzacja, cechami socjodemo-
graficznymi, zmiennymi zwigzanymi z chorobg i
zaburzeniami psychicznymi u pacjentéw z
tuszczyca. Do oceny poziomu stygmatyzacji
pacjentow z tuszczyca mozna wykorzystac
zarowno kwestionariusze specyficzne dla
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dermatologii, jak i samej tuszczycy (Dimitrov
and Szepietowski, 2017b; Dimitrov et al., 2019).

Podsumowanie

Na pytanie Czy kiedykolwiek styszat/a
Pan/i o tuszczycy? prawie wszyscy ankietowani
(91 %) odpowiedzieli, ze o chorobie tej styszeli,
w tym «tak» odpowiedziato 88,9 % mezczyzn,
91,5 % kobiet oraz wszystkie osoby po 30. roku
Zycia.

Wiekszo$¢  respondentéw (76,9 %)
wiedziala, ze objawy tuszczycy moga wystapic
w kazdym wieku, a tylko w przypadku oséb
miedzy 31. a 50. rokiem ilo§¢ poprawnych
odpowiedzi byta wyraZnie nizsza (40 %-50 %).

76,7 % badanych wiedziato, Ze nie muszg
obawia¢ sie zarazenia tuszczyca, poniewaz nie
jest ona chorobag zakaZng. Jedynie co druga
osoba w wieku do dwudziestu lat oraz 41-50 lat
potrafita odpowiedzie¢ poprawnie na pytanie
Czy tuszczyca jest zaraZliwa?, a respondenci
powyzej 50. roku zycia nie posiadali na ten
temat wiedzy.

Na pytanie Jakq chorobq jest tuszczyca?
badani w wieku 31-40 lat w stu procentach
odpowiedzieli poprawnie, mianowicie, zZe jest
chorobg przewlekls, genetyczng i autoimmuno-
logiczng. Natomiast w pozostatych grupach
poziom wiedzy na ten temat byt nizszy, bowiem
ilo§¢ poprawnych odpowiedzi nie przekraczata
57,9 % (wyniki dla grupy 21-30 lat) - sposrdd
wszystkich respondentéw 13acznie witasciwy
wariant wybrato 51,6 % oséb, w tym 50 %
mezczyzn i 53 % kobiet.

Objawy tuszczycy znato tylko 27,5 %
ankietowanych, w tym 16,7 % mezczyzn i
31,8 % kobiet, a wyzszy poziom wiedzy na ten
temat (66,7 %) odnotowano tylko w grupie 41-
50 lat. Rowniez stosunkowo niski poziom
wiedzy reprezentowali ankietowani w przy-
padku pytania o objawy tuszczycy paznokci,
poniewaz tylko 20,2% =z nich zaznaczylo
wtasciwy wariant odpowiedzi, w tym 21,7 %
mezczyzn i 18,5 % kobiet, a najlepiej wypadty
odpowiedzi w grupie 41-50 lat, w ktorej 33,3 %
0s6b wybrato wariant poprawny.

Wsrod czynnikow wyzwalajacych objawy
tuszczycy ankietowani najliczniej wybierali
stres (30%), infekcje (28,9%) oraz
uszkodzenia skdry (18,9 %). U kobiet odsetek
takich odpowiedzi wynosit kolejno: 33,8 %,
23,1% i 21,5 %, natomiast u mezczyzn na
pierwszym miejscu uplasowaty sie infekcje
(41,7 %), a nastepnie stres (20,8%) i
uszkodzenia skory (12,5 %).

W przypadku pytania Czy tuszczyca jest
przeciwwskazaniem do zabiegéw kosmetycz-
nych? 67,4 % ankietowanych uznato, ze to
zalezy od rodzaju zabiegu kosmetycznego, w
tym 70,1 % kobiet i 60 % mezczyzn zaznaczyto
ten poprawny wariant.

Na pytanie Czy w tuszczycy wystepujq
okresy wyciszenia? 69,6 % respondentéw
odpowiedziato poprawnie, mianowicie, ze
wystepuja. Taki wariant odpowiedzi wybraty w
stu procentach osoby w wieku powyzej 40. lat.

W przypadku pytania o objaw Koebnera
wlasciwe warianty odpowiedzi wybrato tylko
39,8 % ankietowanych, w tym 42,2 % kobiet i
33,3 % mezczyzn. Najlepszy wynik uzyskatly
osoby w wieku 41-50 lat (100 % poprawnych
odpowiedzi), a najgorszy - mtodziez do
dwudziestego roku zycia (27,3 % poprawnych
odpowiedzi).

Z przeprowadzonej ankiety wynika, ze
wiekszo$¢ ankietowanych styszata o tuszczycy
oraz wiedziata, Ze pierwsze jej objawy moga
wystgpi¢ w kazdym wieku. Respondenci
zdawali sobie tez sprawe tego, Ze tuszczyca nie
jest choroba zakazng, Ze wystepuja w niej
okresy remisji, oraz z tego, ze przeciwwskazania
do zabiegu kosmetycznego, zaleza od samego
zabiegu. Potrafili takze wskaza¢ najczestsze
czynniki wyzwalajgce objawy tej choroby,
jakimi sg stres, infekcje i uszkodzenia skory.
Nalezy jednak zwr6ci¢ uwage, Ze nie posiadali
wiedzy o tym, ze tuszczyca jest choroba
przewlekta, genetyczng oraz autoimmuno-
logiczng i nie wiedzieli co to jest objaw
Koebnera. Najgorsze wyniki uzyskano w
odpowiedziach na pytania o objawy samej
tuszczycy oraz o objawy tuszczycy paznokeci.
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Hartanisa ShxmxeBcbKa, I'annHa TkayeHko, HaTtasris Kypraiarok

OIIMTYBAHHA >KITHOK I YOJIOBIKIB PISHOI'O BIKY IIIOJ0 IICOPIA3Y
AHOTANIA

MeTa: MeTow JociikeHHSI OyJIO OLIHUTH 3HAHHS >KIHOK 1 YOJIOBIKiB pi3HOro BiKy o0 Icopiasy, Horo
CUMINTOMIB Ta GaKTOPiB, 1110 TPOBOKYIOTh CUMITOMHU IICOpiasy.

MeTopaooris. Bcboro B focimxeHHi B3siiu yyacTb 100 pecnioHaeHTiB. [lepeBipsiBcsl piBeHb 3HaHb PO Mcopias,
Horo cuMOToMu Ta GpakTopH, 1[0 TPOBOKYIOTh CUMIITOMH Ncopia3dy. Cepef, pecioHAeHTIB 6yJi0 28 4osioBikiB (28 %) Ta
72 xinok (72 %) BikoM Bix 17 mo 65 pokiB. B jociifpkeHHI BUKOpUCTAaHO aHOHIMHe aHKeTyBaHHs. JlocsipKeHHs
nepe/i6avyasio cCaMoCTilHiI BiAOBiAl Ha 3anuTaHHsA 6e3 yyacTi focaigHuka. OnuTyBaHHs ckaagasocs 3 10 pi3sHUX MU TaHb.
BoHu BKJIIOYA/IU SIK 0COOUCTI AaHi, TaK i 3alMTaHHS PO Cy6’ EKTUBHUM JJOCBi/L peCliOH/IeHTIB.

HaykoBa HOBM3HA. AHasi3 pe3yJbTaTiB HALIOTO JOC/Ti/P)KEHHS I[OKa3aB, 110 Ha 3alUTaHHA, YU 4YyJIU
PEeCNoHAEHTH KOJIU-HeOYAb PO 1€ 3aXBOPIOBaHHS, axk 91 pecrnioHAeHT BifjoBiau cTBepAHO. Cepes :KiHOK i 40JIOBIKIB ¥
BCiX BIKOBUX I'pyIIax Bi/[COTOK PeCIIOH/EHTIB, sIKi 4yJIH Mo ncopias, craHoBUB Npu6n3Ho 90 %. PecrioHzeHTH BikOM [10
30 pokiB 3Ha/IM MPaBUJIbHY BiANOBiZAb HA MUTAHHS PO Te, y AIKOMY Billi 3'IB/ISIOTHCS MEPIIi CHMITOMH Ii€i XBOPOOH

174



Biota. Human. Technology. 2024. No 1 Electronic edition

(70-80 %). [TuTaHHA PO 3apa3HiCTh LIbOI'0 3aXBOPIOBAHHS TAKOXK J1a/10 33/10BiJIbHI pe3y/ibTaTH: 6i/IbIIICTb OMUTYBAHUX
rpyn (o 89,5 %) Bianosiny, o ncopias He € 3apasHuM. Ha 3anuTaHHA «fKUM 3aXBOPIOBaHHSAM € IIcopiaz?», y AKOMY
6yJIO 3alIMTAaHO PO eTi0JIOTi0 3aXBOPIOBaHHA (XpOHiUHa, ayTOIMyHHa, FeHeTHYHA), BUSABJIEHO, 1110, KPiM peCIOH/IeHTiB
BikoM Biz 31 1o 40 pokiB, siKi fayu Jiville NpaBUIbHI BiAnoBifi, Tiibku 26,1-57,9 % pecrnoHeHTIB 06paid NPaBUIbHY
BianmoBigb. Ha »kasib, 3HaHHS NPO CUMITOMH Icopia3y Jy»Ke HU3bKi, TOOTO cepeJ; yCix pecnoHAeHTIB Jjuie 27,5 %
BiZI3HAUMJ/IM TNpaBUJbHI CUMNOTOMM Iicopiasy. binbuiicte pecnongenTtiB (45,1 %) ob6pasu CUMOTOMH aTOIMIYHOTO
JepMaTuTy. BiinoBigi Ha NUTaHHS NP0 CUMITOMU IICOpia3y HIrTiB TaKOXK MOKa3aJ/H Ay»Ke HU3bKY MOiHGOPMOBaHICTh
pecnoHieHTiB, ocKinbky juie 20,2 % 3 HUX Aajau NpaBuJbHI Bignosigi. Cepen ¢pakTopiB, 1110 BUKJIUKAIOTh CHMITOMHA
JIaHOT'0 3aXBOPIOBAHHS, PECNIOH/IeHTH HahvacTiue Bubupasu crpec (30 %), indpekuii (28,9 %) Ta nowKoPKeHHS WKIpU
(18,9 %). YosioBikM Ta >XiHKM BCiX BIKOBHUX TIpyln HalyacTille HOTroJpKyBasJUCA 3 THUM, 110 Icopia3 Moxe OyTU
NPOTUIIOKA3aHHAM /10 KOCMETUYHUX NMPOLeAYD, ajle 3aJeXHO Bif TUNy npoueaypH; Lie Aa€ 3a[0BilbHI pe3ybTaTH i
JIOBOUTH, 1[0 JIFDAY 3 IICOPia30M, Ha [YMKY PECHOH/EHTIB, TAK0XX MOXYTb KOPUCTYBATHCS MOCAYTaMHd KOCMETUYHUX
CaJIOHIB, HE3BAXKAalOUM Ha 3MIiHU LIKIpU. 3allUTaHHSA PO Nepiogu peMicii TakoX 3aCBiA4YMIIO, 1110 PECIIOHIEHTHA MalTh
3a/l0BiJIbHI 3HAHHA 3 LbOr0 IpeAMeTy, TOMY 110 NPaBUJbHY BiAIOBiAb — 110 NPU IIbOMY 3aXBOPIOBaHHI € mnepioju
peMicii - fjasia HaKb6isbIIA KiJIbKICTh pECIOH/EHTIB ¥ KOXKHIM rpymi pecnioHieHTiB (Big 50 70 100 %).

BHUCHOBKM. Pe3ysibTaTH HALIOT'0 A0CAiAKEeHHS TOKa3aJIH, 0 6i/blicTb pecnioHAeHTiB (91 %) yysu npo ncopias
i 3HaWOTh BiK, y IKOMY 3'IBJSIOTHCA MEPII CHMITOMH, MalTb YSABJEHHsS NPO BiACyTHiCTH 3apa3HOCTi mcopiasy,
NpoBOKYyIoUi dakTopu, nepiogu peMicii, MOXKJIUBICTb BUKOPUCTAHHS KOCMETOJIOTIUHUX MpoueAyp y XBopux. OJHaK
JIOCJTiPKEHHST TAKOK MTOKAa3aJI0 3HAaYHUH OpakK 3HaHb, 0COGJIMBO 100 CHMIITOMIB IICOpia3y Ta mcopialdy HIrTiB, a TaK0X
eTioJIoTil 3aXBOPIOBaHHS.

Knio4oBi cs10Ba: ricopias, onuTyBaHHS, PECIIOHAEHTH, KiHKH, Y0JI0BIiKH
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EFFECTS OF RIBOSE-INDUCED GLYCATION ON THE ELASTIC MODULUS
OF COLLAGEN FIBRILS OBSERVED BY ATOMIC FORCE MICROSCOPY
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ABSTRACT

The interplay between diabetes mellitus and the structural integrity of collagen has significant implications for
tissue functionality and disease progression.

The aim of this study was to empirically investigate the effects of ribose-induced glycation on the biomechanical
properties of collagen fibrils, using atomic force microscopy for precise measurements.

Methodology. We used collagen fibrils from the common digital extensor (CDE) and superficial digital flexor (SDF)
tendons of an adult bovine model to mimic the glycation processes that occur in diabetic pathology. The samples
underwent controlled glycation by incubation with ribose for 24 hours and 14 days compared to phosphate buffered
saline treated controls. A Bioscope Catalyst atomic force microscope (Bruker, USA) was used for all atomic force
microscopy imaging in this study.

Scientific novelty. Our results show a marked increase in the elastic modulus of collagen fibrils after ribose
treatment, indicating stiffening with glycation. Notably, SDF fibrils showed a greater increase in stiffness after 24 hours
of ribose exposure compared to CDE fibrils, suggesting variations in glycation rates relative to fibril anatomy. Statistical
analyses confirmed the significance of these findings and provided a model for understanding similar processes in human
diabetes.

Conclusions. The different response to glycation observed between CDE and SDF fibrils prompts further
investigation into the role of anatomical and structural factors in glycation susceptibility. Identification of tissues at
higher risk of glycation-induced damage could lead to the development of targeted prevention strategies for diabetic
complications. In addition, the potential for pharmacological intervention to inhibit glycation processes or enhance
advanced glycation end products (AGEs) degradation offers a promising avenue for mitigating the progression of
diabetes-related complications. The results of this study highlight the potential of ribose-induced changes in collagen as
a model for diabetes-related tissue changes and propose a mechanistic framework that could guide the development of
interventions aimed at mitigating the effects of collagen-related diabetic complications.

Key words: glycation, ribose, common digital extensor (CDE), superficial digital flexor (SDF), tendons, atomic
force microscope

AHOTANIA

B3aemofiis MK IyKpoBMM JiaGeToM 1 CTPyKTYpHOWO IiJIiCHICTIO KoJlareHy Ma€ 3HAayHUH BIJIUB Ha
bYHKIIOHa/NBbHICTh TKAHUH | MpOrpecyBaHHs 3aXBOPIOBAHHS.

MeTa 1BOTO JJOCTi/PKEHHS ToJiArajga B eMIIIPUYHOMY JIOC/Ii/PKEHHI BIJIMBY TUIiKanii, iHykoBaHoi pu603010, Ha
6ioMexaHi4YHi BJIAaCTUBOCTI KOJIareHOBUX (piOpHJI, BHKOPUCTOBYIOYH aTOMHO-CUJIOBY MiKPOCKOIIiIO0.

MeToaos0rifa. MU BUKOPpUCTOBYBaJIM KoJslareHoBi ¢pi6pu/in i3 cyx0Ku/b 3arajibHoOro posruHaya nasblis (CDE) i
noBepxHeBoro 3rvHada nasibliB (SDF) Mogeni Benumkoi poraToi Xymo6u, mo6 imiTyBaTu mpouecH ruikanii, ski
BiiOyBalOThCs NpU AiabeTHUYHiM nmaToJsoril. 3pa3ku MijlaBaayu KOHTPOJIbOBaHIHM ruikauii misxoM iHKy6anii 3 pu6o3oto
npoTsroM 24 roJvH Ta 14 JHIB NOPiBHAHO 3 KOHTPOJIEM (CYX0XKUJIsl, 06po6JieHi pochaTHUM 6ydepHUM PO3UYHHOM).
ATtoMHoO-cuoBu# Mikpockorn Bioscope Catalyst (Bruker, CILIA) BukopucTOBYBaJIM AJ151 OTPUMaHHS 306paXKeHb Y [[bOMY
LOCJIPKEeHHI.

HaykoBa HoBu3HaA. Hami pe3ysbTaTy moka3yloTh MOMITHe 36i/JblIeHHS MOZYJII0 HPYKHOCTI KOJIareHOBHUX
¢i6puniB micas 06pobku pub03010, 110 BKA3YE HA YlIiIbHEHHS BHACAIOK rutikauii. 3okpema, ¢ibpuau SDF nokasanu
Oisible 36i/bIIeHHs KOPCTKOCTI micas 24 ToAWH BIJIMBY pu603u NopiBHsAHO 3 ¢ibpusamu CDE, mo cBiguuth mpo
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Bapianjii B IIBUAKOCTSAX IJliKalii 3ayexHo BiJ aHaToMii ¢i6bpusiB. CTaTUCTUYHUN aHaJi3 MiATBEPAUB BOKIUBICTb IUX
BUCHOBKIB i 3a6€3Me4uB Mo/jeJIb /IJIs1 PO3YMiHHS NMOJ[i6HUX MPOIeciB npu AiabeTi y JIOJUHU.

BucHoBKM. Pi3Ha peakiiss Ha rJjikarnito, mo crnocrtepiraetbcsi Mixk ¢iopusamu CDE Ta SDF, cnonykae no
MOJAJIbIIOr0 AOCIIPKEHHS POJIi aHATOMIYHHUX i CTPYKTYPHUX GAKTOPIB ¥ COPUHHATAUBOCTI A0 riikanil. BusBieHHs
TKaHUH i3 BULIMM PHU3UKOM IOLIKOJKEHHS, COPUYUHEHOTO TIJiKalli€lo, MOXKe NPU3BECTU A0 PO3POOKU LiJbOBUX
cTpaTerid npodiJlakTUKU [iabeTUYHUX YCKJaZHeHb. KpiM Toro, moreHiias ¢apMakoJiOriyHOTO BTPY4YaHHS i
inribyBaHHs nmpoueciB ruikauii a6o mnocuJeHHs JAerpajanii kKiHmeBux mnpoAykTiB riikanii (AGE) mnpomonye
6araToo6ilfgI0YUi LUIAX A/ NOM SKIIeHHS NporpecyBaHHs yCKJaJHeHb, NOB'A3aHUX 3 AiabeToM. lle mocaimxeHHsA
MOKa3y€e MOXKJIMBOCTI, 1[0 BiJKPUBAKTHCA 3aBASKHU 3MiHAM Yy KOJIareHi, BUKJIMKAHUM PHU603010, IKi MOXKYTb CJAYKUTH
MOJeJIJII0 /11 BUBYEHHS TKaHUHHUX 3MiH y BUIIaAKy AiabeTy. Takox NponoHY€eTbCA MiAXifJ, AKUN MOxke JOTOMOITH y
po3po6ii MeTOo/iB JIiIKyBaHHS, CIPSMOBAHUX Ha MOM’SIKIIEHHS HACJiJKIB JliabeTHUYHUX YCKJIaJHEHb, MOB'I3aHUX i3
KOJIareHOM.

Kio4oBi cioBa: ruikarisi, pu603a, 3araJlbHAM po3rvuHay NaJbI[iB, TOBEPXHEBUM 3TMHAY MaJbI[iB, CyX0XKUJLIS,
ATOMHO-CUJIOBUU MIKpPOCKOTI

Introduction The glycation process also interferes with the
normal healing response, resulting in weaker
repair tissue (Van Putte et al., 2016). In general,
the accumulation of overly glycosylated
collagens and the reduction in the levels of
sulphated proteoglycans lead to morphological
changes, including thickening of the basement
membrane and increased thickness and
hardening of the skin (Sternberg et al., 1985). In
addition, diabetes-associated microvascular
complications further compromise tendon
health by restricting blood flow, which is
essential for tissue maintenance and repair
(Vithian & Hurel, 2010).

While there is extensive data on the
glycation of extracellular matrix proteins,
particularly collagens, in the context of diabetes,
the specific impact of glucose modification on
the mechanical structure and integrity of
collagen, its interaction with cells and collagen
turnover during disease progression remains
poorly understood (Snedeker & Gautieri, 2014;
Onursal et al, 2021). There is compelling
evidence that collagen glycation plays a critical
role in tissue fibrosis associated with diabetes
(Snedeker & Gautieri, 2014). Collagen cross-
linking in the body occurs via both enzymatic
and non-enzymatic pathways, the latter leading
to the formation of advanced glycation end
products such as pentosidine and glucosepane
(Saito & Marumo, 2015). Investigations into the
molecular = mechanisms underlying the
disruption of collagen structure and metabolism
in diabetes have highlighted the important role
of AGEs in these changes (Picke et al, 2019;
Zgutka et al., 2023).

Collagen, a key component of the
extracellular matrix, is integral to the structural
framework of tissues throughout the body,
providing mechanical stability and elasticity.
More generally, fibrous polymers are the major
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Diabetes mellitus (DM) is a multifaceted
chronic disease characterised by high blood
glucose levels resulting from defects in insulin
production, insulin action or both. It has become
a global health crisis with a wide range of
complications that reduce quality of life and
increase the risk of mortality (Banday et al,,
2020). A critical aspect of these complications is
the non-enzymatic glycation of proteins - a
process that is accelerated in the hypergly-
caemic conditions prevalent in diabetes (Khalid
et al,, 2022). Glycation involves the attachment
of sugar molecules to proteins, particularly
collagen, the most abundant protein in the
human body, resulting in the formation of
advanced glycation end products (AGEs)
(Twarda-Clapa et al., 2002). These AGEs have a
profound effect on the structural and functional
integrity of proteins, leading to altered tissue
mechanics and contributing significantly to the
pathogenesis of diabetic complications such as
nephropathy, retinopathy and impaired wound
healing (Singh et al., 2014). Tendon tears and
ruptures are common and can be caused by
trauma, degenerative disease and overuse
(Breidenbach et al., 2014; No et al, 2020).
Tendon tears and ruptures in people with
diabetes may be related to hyperglycaemia-
induced changes in collagen structure, as excess
blood glucose reacts with collagen to form AGEs,
making tendons stiffer and more susceptible to
injury (Nichols et al,, 2020). Diabetes is also
associated with increased skeletal fragility and
an increased likelihood of fractures (Kanazawa,
2017).

Although diabetes can be associated with
increased bone mineral density, it is associated
with compromised bone architecture and
altered mineral properties (Cortet et al., 2019).
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building blocks of all types of supporting tissues,
from unicellular organisms in water to plants
and animals (Kannus, 2000). Understanding the
hierarchical structure of biological materials is
therefore key to understanding their mechanical
properties (Zhongetal., 2023). The triple helical
structure of collagen is key to its biomechanical
properties, with different types playing specific
roles in tissues ranging from skin and bone to
tendons and blood vessels (San Antonio et al,,
2020). However, the integrity of collagen is
susceptible to disruption by glycation, which
can lead to cross-linking and stiffening of fibrils
(McKay et al., 2019). Such changes not only
compromise the normal function of collagen,
but also disrupt the architecture and biomecha-
nics of the tissues it supports, increasing their
susceptibility to damage and dysfunction
(McKay et al,, 2019). Discrete plasticity may be
an important physiological mechanism that is
pathologically disrupted by the formation of
AGE cross-links in diabetes (Bondarenko,
2019). Diabetes may also indirectly affect
collagen by disrupting the balance between
bone formation and resorption, inflammatory
cytokines, the muscle and incretin systems,
bone marrow fat content and calcium
metabolism, all of which contribute to collagen
synthesis and degradation (Palermo et al., 2017;
Murray & Coleman, 2019; Wu et al,, 2022). The
pathological changes in collagen in diabetes
mellitus (DM) are driven by elevated blood
glucose levels, accumulation of AGEs and
increased oxidative stress (Napoli et al.,, 2017).

extensor

The aim of this study was to empirically
investigate the effects of ribose-induced
glycation on the biomechanical properties of
collagen fibrils using atomic force microscopy
for precise measurements. A Bioscope Catalyst
atomic force microscope (AFM, Bruker, USA)
was used for all AFM imaging to study changes
in the mechanical properties of individual
collagen fibrils. AFM proved to be a valuable
tool, allowing quantification at the nanoscale.

Materials and Methods

Ex vivo preparation of collagen fibrils.
Tendon samples were obtained and prepared
with great care to ensure the integrity and
consistency required for atomic force
microscopy analysis. For in vivo collagen fibril
isolation, a matched pair of common digital
extensor (CDE) and superficial digital flexor
(SDF) tendons were obtained from bovine leg
tendons harvested post mortem from an adult
steer. Bovine forelimb flexor and extensor
tendons serve as models for the study of high-
stress, energy-storing and low-stress, position-
storing tendons, respectively (Gsell et al., 2023).
These tendons were chosen because of their
prevalence and accessibility, as well as their
relevance to the study of collagen biomecha-
nical properties. The superficial digital flexor
(SDF) experiences up to 12% strain as the
metacarpo-phalangeal joint is hyperextended
during stance, whereas the common digital
extensor (CDE) experiences much less strain as
it positions the limb during flight (Fig. 1) (Birch,
2007).

flexor

Fig. 1. The common digital extensor (CDE) and superficial digital flexor (SDF) tendons

Tendons, which are predominantly
composed of aligned type I collagen fibrils, are
an excellent model for studying the structure-
function relationship of collagen because of
their primary role in transmitting tensile force
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from muscle to bone (Birch, 2007). This
function varies, with a commonly studied
example being the contrasting tendons in the
forelimbs of large quadrupeds, where the dorsal
extensor tendons act as positional tendons for
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precise movement control, and the palmar
superficial digital flexor tendon functions
similarly to the human Achilles tendon, acting as
an energy storage unit (Lichtwark & Wilson,
2005). The human Achilles tendon acts similarly
to a spring (Lichtwark & Wilson, 2005) and
studies have shown that the equine superficial
digital flexor (SDF) (Fig. 1) also exhibits spring-
like behaviour (Wilson et al., 2001). Designed to
withstand higher loads, these energy-storing
tendons act like springs, storing and releasing
energy to facilitate movement.

After extraction, the tendons were
immediately cleaned of any adherent tissue.
They were then cut into standardised lengths to
ensure uniformity between samples and to
facilitate comparative analysis. To prevent
degradation of the collagen fibrils, the tendon
sections were immediately wrapped in sterile
gauze moistened with a cryoprotectant solution
to preserve their structural and mechanical
properties. This preparation was followed by
rapid freezing with liquid nitrogen to further
inhibit enzymatic and non-enzymatic degrada-
tion processes. The samples were then stored at
-80 °C, a temperature that effectively suspends
biological activity and maintains the bioche-
mical stability of the tissue for extended periods
of time. This storage method is essential to
preserve the native characteristics of the
collagen fibrils until the time of analysis.

Prior to imaging, the samples were thawed
at a controlled rate to prevent the formation of
ice crystals, which could potentially disrupt the
fibril structure. The collagen fibrils were
carefully scraped from the tendon sections
using a sterile scalpel blade and then
transferred to a special glass-bottom dish
designed for use in atomic force microscopy.
This dish had been pre-treated to provide an
optimal surface for collagen fibril adhesion, thus
facilitating high-resolution imaging. The collagen
fibrils were prepared under aseptic conditions
to avoid any contamination that could interfere
with the glycation process or the atomic force
microscopy results. The meticulous approach to
sample preparation was critical to obtaining the
high fidelity data necessary to draw meaningful
conclusions about the impact of ribose-induced
glycation on the structural and functional
properties of collagen.

Glycation Treatment. The experimental
setup to induce glycation in collagen fibrils was
designed to simulate the non-enzymatic
glycation processes that occur in the
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pathophysiology of diabetes. The glycation
treatment involved incubating collagen fibril
samples with ribose to promote the formation
of AGEs. A segment of tendon was immediately
placed on a Petri dish containing 500 pL
Phosphate Buffered Saline (PBS). Collagen
fibrils were extracted from the tendon into PBS
using a blade and forceps (Mull & Kreplak,
2022). The solution was then discarded, the dish
thoroughly rinsed with ultrapure water and
dried with nitrogen gas. This process was
repeated for two Common Digital Extensor
(CDE) and two Superficial Digital Flexor (SDF)
samples, each set undergoing ribose incubation
for periods of 24 hours and two weeks
respectively. After removal of the tendon, the
collagen-rich solution was placed in a glass-
bottom Petri dish.

For the glycation treatment, the prepared
collagen fibrils attached to glass bottom dishes
were incubated with 0.3M ribose dissolved in
PBS, a buffer solution that maintains a constant
pH to mimic physiological conditions. The
concentration of ribose was chosen based on
previous research that showed it to be effective
in inducing glycation without causing osmotic
shock to the tissue samples (Mull & Kreplak,
2022).

Two incubation times were chosen:
24 hours and 2 weeks. The incubations were
performed in a temperature-controlled incubator
set at 35 °C, slightly above normal physiological
temperature, to accelerate the glycation
reactions. This temperature was carefully
chosen to increase the rate of ribose interaction
with the collagen fibrils without denaturing the
protein or disrupting the integrity of the fibril
structure. The 24-hour period was designed to
observe the initial effects of glycation on
collagen fibrils and to provide insight into the
short-term effects of sugar exposure on the
mechanical properties of collagen. The 14-day
period, on the other hand, was designed to allow
the development of more advanced glycation
effects that are more representative of the
chronic changes that occur over time in a
diabetic state.

Control samples were also prepared by
incubating identical collagen fibril preparations
in PBS without ribose for the same times. These
control samples served as a baseline for
assessing the mechanical properties of non-
glycated collagen fibrils, allowing a direct
comparison to determine the specific effects
induced by ribose treatment.
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Fig. 2. Design of glycation treatment

A segment of tendon was immediately placed on a Petri dish containing 500 uL. phosphate buffered
saline (PBS). Collagen fibrils were extracted from the tendon into PBS using a blade and forceps.
After removing the tendon, the collagen-rich solution was placed in a glass-bottom Petri dish and

incubated at room temperature for 30 minutes to allow the fibrils to adhere to the bottom of the dish.
The solution was then discarded, the dish thoroughly rinsed with ultrapure water and dried with

nitrogen gas. This process was repeated for two Common Digital Extensor (CDE)
and two Superficial Digital Flexor (SDF) samples, each set incubated with 0.3M ribose
for periods of 24 hours and two weeks respectively

At the end of each incubation period, the
dishes were thoroughly rinsed with PBS to
remove any unbound ribose and stop the
glycation process. The samples were then
immediately processed for analysis of
mechanical properties using atomic force
microscopy. This systematic approach to
glycation treatment ensured reproducibility
and reliability of results, providing a robust
framework for investigating the influence of
glycation on collagen fibrils.

Control Group. The control group in this
study played a crucial role in establishing a
baseline for assessing collagen fibril
properties in the absence of ribose-induced
glycation. These control samples were treated
with PBS instead of ribose and served several
critical functions in the experimental design.
Firstly, the control samples were used to
determine the native mechanical properties of
the collagen fibrils without the influence of
glycation. By comparing the elastic modulus of
the control collagen fibrils with those treated
with ribose, we were able to attribute any
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observed changes in stiffness specifically to
the glycation process. Secondly, the use of PBS
as a control treatment ensured that any
potential changes in collagen fibril properties
were not simply due to the incubation process
or exposure to the incubation medium itself.
PBS, which is isotonic and non-reactive with
collagen, provided a neutral environment that
closely mimicked the natural state of collagen
fibrils in the body’s extracellular matrix.

The control samples also helped to rule
out other variables that could affect the
mechanical properties of the collagen. Factors
such as changes in temperature, pH and ionic
strength of the surrounding medium could
potentially alter the behaviour of the fibrils. By
keeping these conditions constant and
comparable between the ribose-treated and
control samples, we ensured that any
significant differences could be confidently
attributed to the glycation treatment. In
addition, the control group served as an
important reference for statistical analysis. By
establishing the normal variability within the
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collagen fibril samples, we were able to use
statistical tests to determine whether the
differences observed after glycation treatment
were beyond the expected natural variation
and therefore statistically significant.

In summary, the control group provided
an important benchmark against which to
measure the effects of ribose-induced
glycation on collagen fibril mechanics. This
comparison was key to confirming the
hypothesis that ribose treatment alters the
elastic modulus of collagen fibrils, a finding
that is central to the study’s contribution to our
understanding of the pathophysiological
mechanisms in diabetes.

The atomic force microscope (AFM)
imaging. A Bioscope Catalyst atomic force
microscope (Bruker, USA) was used for all
AFM imaging in this study (Baldwin et al,
2020). All AFM cantilevers used in this study
were ScanAsyst Fluid cantilevers with a spring
constant of 0.7 N/m, resonant frequency of
~150 KHz, tip radius of 600 nm. Prior to
imaging, the deflection sensitivity of each
cantilever was determined by calibration
against fused silica using a single force/
indentation curve measurement. Peak force
quantitative nanomechanical mapping
(PF-QNM) was used for all AFM imaging, with
an indentation speed of 1.2 mm/s and a peak
force of 10 nN. This method produced images
consisting of a 256 x 256 array of force-disp-
lacement curves, providing a high-resolution
mechanical property map of the local
properties of the collagen fibril (Baldwin et al.,
2014).

AFM can measure Young's modulus - a
parameter that indicates stiffness - and detect
the subtle changes that occur in collagen as a
result of glycation. This precision positions
AFM as an indispensable technology for
elucidating the material consequences of
diabetes at the molecular level, providing
insights critical to wunderstanding the
progression of diabetic complications and
guiding the development of targeted therapies.
The use of AFM in this context not only
enriches our understanding of the biophysical
changes associated with diabetes, but also
bridges the gap between cellular biochemistry
and clinical manifestations. Through the lens
of this advanced imaging technique, the
current study aims to add a nuanced
perspective to the body of knowledge on
diabetes-related tissue changes.
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Statistical Analysis. One-way analysis of
variance (ANOVA) was used to assess the
significance of the observed changes in
modulus between the treated and control
groups. This statistical test is used to compare
the means of three or more independent
(unrelated) groups to determine whether at
least one group mean is statistically different
from the others. In the context of our study,
one-way ANOVA was particularly useful in
determining whether the differences in
stiffness between ribose-treated and control
collagen fibrils were due to the glycation
treatment rather than chance.

ANOVA was performed separately for
CDE and SDF fibrils at each time point to
compare control samples exposed to PBS with
those exposed to ribose for both 24 hours and
the longer period of 2 weeks. The F-statistic
generated from the ANOVA was used to
determine whether there was a statistically
significant difference in modulus between
groups.

The p-values obtained from the one-way
ANOVA provided a measure of the evidence
against the null hypothesis that there were no
differences in mean modulus values between
groups. The results were highly significant for
all comparisons made. For CDE fibrils, the p-
values were 5.67135E-45 for the 24-hour
comparison and 3.31950131710119E-76 for
the 2-week comparison, both well below the
commonly accepted significance level of 0.05.
Similarly, for SDF fibrils, p-values were
1.53202E-24 for the 24-hour comparison and
5.79670553315805E-38 for the 2-week
comparison, also indicating a significant
difference due to ribose treatment.

The extremely low p-values imply a high
degree of confidence in the observed increases
in elastic modulus of collagen fibrils following
ribose exposure, confirming that the changes
are not the result of random variation within
the sample set. These statistical results
support the hypothesis that ribose-induced
glycation has a quantifiable effect on the
mechanical properties of collagen fibrils and
validate the experimental approach used in
this study. By providing a robust statistical
basis, the analysis not only strengthens the
findings of this study, but also lays the
groundwork for further research into the
effects of glycation on collagen in the broader
context of diabetes-related tissue pathology.
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Results

The study of ribose-induced glycation
effects on collagen fibrils was centrally
quantified by measuring changes in elastic
modulus, a parameter that defines the stiffness
of a material. The elastic modulus of both
Common Digital Extensor (CDE) and
Superficial Digital Flexor (SDF) collagen fibrils
showed significant changes following ribose
exposure, indicating a glycation-induced
stiffening effect. We used the Sneddon model
including adhesion to fit each force curve and
extract the modulus in the radial direction
(Maugis & Barquins, 1978). The set of 30
measurements highlights the changes in
mechanical properties due to glycation and
can serve as a significant indicator of the
biophysical changes that occur within collagen
under diabetic-like conditions. In our study,
we extracted each force curve in SPIP V.6.3.0.

As an example, we have provided two
force curves, as shown in Figure 3, which
shows how the force curves appear in the SPIP
software and summarises the statistical
analysis of the force curve results obtained
from a series of experiments, with the analysis
carried out using the SPIP software version
6.3.0 (Table 1).

a) Mean: The mean of the force measu-
rements across the samples is 1.07E+08 Pa,
suggesting that this is the typical stiffness
encountered;

b) SD (Standard Deviation): The value of
1.55E+08 Pa indicates a wide spread in the
data, indicating a significant variability in the
stiffness of the samples measured. This could
indicate differences in the degree of glycation
or structural heterogeneity of the collagen
fibrils tested;

c) Maximum: The highest value recorded
in the data set is 5.42E+08 Pa, which
represents the maximum level of stiffness
observed in the tendon samples tested;

d) Minimum: The lowest force measured
is 4.42E+05 Pa, which is the lowest stiffness of
all samples;

e) Cnt (count): A total of 30 measure-
ments or samples were included in this
statistical analysis, providing the data set for
these calculated values.

Table 1 summarises the statistical
analysis of the results of the force curves
obtained from a series of tests carried out
using SPIP version 6.3.0.

Table 1

The statistical analysis of the results
of the force curves obtained from a series of tests

Force Curve Results and Statistics
(Calculated by SPIP V.6.3.0)
Mean 1.07E+08
SD 1.55E+08
Maximum 5.42E+08
Minimum 4.42E+05
Cnt 30

An example of force curve analyses
performed on samples of digital extensor
tendon treated with ribose for 2 weeks,
calculated by SPIP V.6.3.0, showing Young's
modulus values of 3.15E+7 Pa and 7.71E+6 Pa,
is shown in Fig. 3. This data reflects the variation
in mechanical properties after treatment, which
is indicative of the effect of glycation

Fig. 3 shows the mechanical response of
the collagen fibres within the tendon when
subjected to an applied force, as characterised
by atomic force microscopy. These two force
curves show the resistance of the collagen fibres

to deformation. This level of modulus suggests
significant changes in the mechanical properties
of the collagen, reflecting the changes that occur
in diabetic complications.

Fig. 3 summarizes the force curve results,
highlighting a mean stiffness of 1.07E+8 Pa and
SD, reflecting the variability within the data set.
The maximum stiffness recorded is 5.42E+8 Pa,
indicating the magnitude of the stiffening effect,
while the minimum stiffness is much lower at
4.42E+5Pa, indicating a wide range of
mechanical responses between samples.
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Fig. 3. The mechanical response of the collagen fibres within the tendon
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Fig. 4 shows a visual image of a CDE
tendon sample after ribose exposure.

For the CDE fibrils, there was a marked
increase in elastic modulus after glycation. The
modulus values increased from 1.28 MPa in the
PBS control to 2.51 MPa after 24 hours of ribose
exposure, representing an increase in stiffness
of approximately 95.5 %. This stiffening effect
was more pronounced after 2 weeks of ribose
exposure, with the modulus increasing further
to 3.37 MPa, an increase of 163 % over the initial
control measurements (Table 2, Fig. 5).

Table 2 summarises the results for the
elastic modulus of collagen fibrils from the
common digital extensor (CDE) tendon after
treatments simulating glycation. Initially
measured at 1.28 MPa in PBS, the modulus
almost doubled to 2.51 MPa after 24 hours in
ribose solution, indicating increased stiffness.
On prolonged exposure to ribose for two weeks,
the stiffness increased further to 3.37 MPa. The
standard deviation also increased with ribose
treatment, suggesting greater variability in fibril
properties due to glycation.

Height [nm]

Fig. 4. CDE tendon sample exposed to ribose for 2 weeks

Table 2
The modulus values for CDE fibrils after 24 hours and 2 weeks of exposure to ribose
Treatment 1‘)urat1or‘1 of Modulus (MPa) SD in (Mpa)
incubation
CDE | Control 24 hours 1.28 0.622
Ribose 24 hours 2.51 0.938
Ribose 2 weeks 3.37 1.12
CDE
5
4,5
+
E 3,5
s 3
% 2,5
= 2
T 15
= 1
0,5
0
PBS 1 day ribose 1 day ribose 15 days

Fig. 5. Elastic modulus response of CDE tendons to ribose incubation after
24 hours and 2 weeks of exposure
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Similarly, SDF fibrils showed a significant
increase in elastic modulus after ribose
treatment, reflecting an increase in stiffness that
exceeded that of CDE fibrils. From a baseline
modulus of 1.52 MPa in the PBS control, SDF
fibrils reached 3.17 MPa after 24 hours
exposure to ribose - an increase of 108.5 %.
Over the extended 2-week period, the modulus
increased slightly to 3.35 MPa, an increase of
120 % over control fibrils (Table 3, Fig. 6).

Accompanying these values, the standard
deviation (SD) in MPa also increased with the
duration of ribose exposure, suggesting that the
variability in the mechanical properties of the
fibrils may increase as glycation progresses.
This may reflect the progressive and
heterogeneous nature of the glycation process
in different fibrils.

Table 3
The modulus values for SDF fibrils after 24 hours and 2 weeks of exposure to ribose
Treatment Duration of Modulus (MPa) SD (MPa)
incubation
SDF PBS 24 hours 1.52 1.51
Ribose 24 hours 3.17 0.995
Ribose 2 weeks 3.35 0.398
SDF
5
4,5
s 4
2 3,5
E 3
'§ 2,5
< 2
1,5
1
0,5
0
PBS 1 day ribose 1 day ribose 13 days

Fig. 6. Elastic modulus response of SDF tendons
to ribose incubation after 24 hours and 2 weeks of exposure

Table 4 provides data on superficial digital
flexor (SDF) tendon collagen fibrils, detailing
the changes in elastic modulus after different
durations of glycation treatment. Control fibrils
in PBS have a baseline modulus of 1.52 MPa,
which increases significantly to 3.17 MPa after
24 hours in ribose solution, demonstrating a
marked initial response to glycation. After two
weeks of exposure to ribose, the modulus shows
a slight increase to 3.35 MPa. The decreasing
standard deviation over time suggests a
homogenisation of the mechanical response of
the fibrils to prolonged glycation.
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The time-dependent nature of these
changes revealed a rapid initial response to
ribose-induced glycation within the first 24
hours, followed by a gradual progression of
stiffness over the following days. Notably, SDF
fibrils showed a more rapid increase in Young's
modulus after the initial 24-hour ribose
exposure compared to CDE fibrils, which may
correlate with fibril height. This difference
suggests that fibril anatomy may influence the
rate at which glycation alters the mechanical
properties of collagen.

Fig. 7 summarises the differences in
modulus between samples incubated in ribose
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for 1 day and 2 weeks. The results show that the
1-day incubation samples have a statistically
significant increase in Young's modulus, as
indicated by the asterisks representing high
levels of significance. In contrast, the differences
between the control samples and the 2 weeks
incubation samples and between the 1 day and

2 weeks incubation samples are not statistically
significant, as indicated by the absence or fewer
asterisks. This suggests that while short term
ribose incubation significantly stiffens collagen
fibrils, extending the incubation to two weeks
does not result in a significant increase in
stiffness over the 1-day incubation.

CDE and SDF

5
4,5
4
3,5
3
2,5
2
1,5
1
0,5
0

Modulus (MPa)

PBS 1 day

ribose 1 day

*%
# ##
*
# ##
® ok

ribose 13 days

Fig. 7. Differences in elastic modulus between samples incubated
for 24 hours in PBS and for 1 day and 2 weeks in ribose

*— changes are statistically significant (p < 0.05) between CDE samples incubated
for 24 hours in PBS and for 1 day in ribose;

**_ changes are statistically significant (p < 0.05) between CDE samples incubated
for 24 hours in PBS and for 14 days in ribose;

#— changes are statistically significant (p < 0.05) between SDF samples incubated
for 24 hours in PBS and for 1 day in ribose;

##— changes are statistically significant (p < 0.05) between SDF samples incubated
for 24 hours in PBS and for 14 days in ribose.

We also extracted the fibre profile using
Gwyddion to see if there was any correlation
between fibre height and stiffening rate.
However, the analysis indicated that fibre
height did not appear to have a direct
correlation with stiffening rate. This suggests
that the mechanical changes leading to

increased stiffness in the collagen fibres due to
glycation are not necessarily related to the
vertical dimension of the fibres as captured by
AFM imaging (Table 4, Table 5).

AFM imaging and Gwyddion profile
extraction of CDE and SDF collagen fibres are
shown in Tables 4 and 5, Fig. 8-11.

Table 4

Mean and root mean square (Rms) or Rq value
of the CDE tendon sample exposed to ribose for 2 weeks

Diameter
Mean value, nm Rms (Rq), nm
187.8 3.731
202.3 2.389
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Fig. 8. CDE tendon sample exposed to ribose for 2 weeks (A) and the profile image
of the CDE tendon sample extracted at Gwyddion (B)

The profile image of the CDE tendon
sample extracted at Gwyddion shows the
topography of a collagen fibril incubated for 2
weeks. The mean height value, or mean
diameter, is 187.8 nm, indicating the mean

300 nm

250

150

100

thickness of the fibril. The root mean square
(Rms) or Rq value of 3.731 nm measures the
texture or roughness of the fibril surface - this
is a relatively low value, indicating that the fibril
surface is relatively smooth.
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Fig. 9. CDE tendon sample exposed to ribose for 2 weeks (A) and profile image extracted in
Gwyddion of the CDE fibre with mean diameter of 202.3 nm and root mean square 2.389 (B)

Table 5

Mean and root mean square (Rms) or Rq value
of the CDE tendon sample exposed to ribose for 2 weeks

Diameter

Mean value, nm Rms (Rq), nm
25.00 2.053
242.2 3.601
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Fig. 10. SDF tendon sample exposed to ribose for 2 weeks (A) and the profile image extracted
in Gwyddion of the SDF fibre with the mean diameter value of 25.00 nm, indicating the average
thickness of the fibril. The root mean square (Rms) or Rq value is 2,053 nm (B)
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Fig. 11. SDF tendon sample exposed to ribose for 2 weeks (A) and the profile image extracted
in Gwyddion of an SDF fibre with a mean diameter of 242.2 nm, indicating
the mean thickness of the fibril. The root mean square (Rms) or Rq value is 3.601 nm (B)

These observations are important because
they elucidate the process by which glycation
affects collagen fibrils over time. Incubation in
ribose provides an accelerated model system
for studying the consequences of non-enzymatic
glycosylation and may reveal trends that
become important in human ageing and
diabetes (Bai et al, 1992). The different
responses between CDE and SDF fibrils
highlight the potential variability in how
different collagen-containing tissues may be
affected by glycation in the context of DM. The
findings provide a basis for understanding the
biomechanical consequences of glycation on
connective tissue and have profound
implications for the management and treatment
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of diabetic complications where collagen
integrity is compromised.

The experimental results revealed
interesting differential responses to ribose-
induced glycation between Common Digital
Extensor (CDE) and Superficial Digital Flexor
(SDF) fibrils. In particular, SDF fibrils showed a
significantly more pronounced stiffening effect
than CDE fibrils after the initial 24-hour ribose
exposure. This divergence in the rate of
stiffening provides insight into the potential
variability of glycation effects between different
collagen fibril types.

For CDE fibrils, the increase in elastic
modulus after ribose exposure was substantial,
but not as immediate or pronounced as for SDF
fibrils. The CDE fibrils showed a 95.5 % increase
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in stiffness after 24 hours of ribose exposure
and a 163 % increase over two weeks. In
contrast, SDF fibrils showed an even more
significant stiffening of 108.5 % within the first
24 hours, which plateaued at a 120 % increase

by the end of the two-week period
(Fig. 6 and 7).
Several hypotheses may explain the

observed differences in glycation rate and
resulting mechanical changes between CDE and
SDF fibrils. One consideration is the structural
variance inherent in the two tendon types. The
SDF tendons, which are typically slenderer than
CDE tendons, may have allowed for more rapid
diffusion of ribose molecules throughout the
tissue, facilitating a more rapid glycation
process. This could be due to the difference in
surface area to volume ratio, which is higher in
slender SDF fibrils, promoting more extensive
contact with the glycation agent. Another factor
may be the differences in collagen fibril density
and cross-linking patterns within the two types
of tendon, which may affect the accessibility of
amino groups in the collagen available for the
Maillard reaction the chemical process
underlying glycation. In addition, different
tendons may have different compositions of
collagen types, which may influence their
susceptibility to glycation-induced cross-
linking.

In addition, the presence of other non-
collagenous proteins or differences in
extracellular matrix composition between the
two tendon types could influence the rate and
extent of glycation. These proteins could either
facilitate or inhibit the interaction between
glucose and collagen, thereby altering the
kinetics of glycation. Understanding the specific
factors that drive these different responses is
crucial, as it may shed light on the underlying
mechanisms by which diabetes mellitus
differentially affects different tissues in the
body. It also has potential implications for
targeted therapeutic strategies aimed at
protecting tissues that are more susceptible to
glycation-induced damage in diabetic patients.

Discussion

Effects of ribose-induced glycation. The
discovery of ribose-induced glycation on bovine
collagen fibrils has important implications for
our understanding of diabetes-related changes
in human tissues. An important structural
consequence of hyperglycaemia is an increase
in the accumulation of advanced glycation end

189

products (AGEs) in collagenous tissues (Lee &
Veres, 2019). It leads to the formation of AGEs,
which can compromise the structural and
functional integrity of collagen, which in turn
affects the biomechanics of connective tissue
(Fessel etal., 2014).

The observed increase in the elastic
modulus of collagen fibrils due to ribose
treatment in our study provides a model for the
pathophysiological processes that may occur in
human diabetic conditions. This stiffening
effect, indicative of AGE-induced cross-linking,
is consistent with the biomechanical changes
reported in diabetic tissues (Lee & Veres, 2019).
For example, thickening and stiffening of the
basement membrane of small blood vessels, a
common complication of diabetes, may be due
in part to glycation of collagen and other matrix
components (Singh etal., 2014).

The results also show that glycation can
have different effects depending on the type of
collagen fibrils involved. In the context of
diabetes, this suggests that some tissues may be
more susceptible to damage due to their unique
structural properties, which may influence the
rate and extent of glycation (Fournet et al,
2018). For example, the more pronounced
stiffening of SDF fibrils observed in our study
may reflect a similar vulnerability in
comparable human tissues, potentially leading
to more significant complications in certain
organs or systems.

In addition, the correlation between
glycation and increased collagen stiffness
highlights the potential for impaired tissue
elasticity and function. In people with DM, this
can manifest as reduced joint mobility, reduced
skin elasticity and increased susceptibility to
injury (Mendes et al., 2017; David et al,, 2023).
Glycation-induced changes in collagen could
also affect the progression of chronic wounds, a
common and serious complication of diabetes,
by altering the wound healing environment
through changes in the mechanical properties of
the extracellular matrix (Liao et al., 2009; Patel
etal., 2019).

The implications of our study go beyond
the immediate effects on collagen to a broader
understanding of how tissue biomechanics are
altered in diabetes. Understanding the glycation
process and its effects on collagen may lead to
the development of targeted therapies to
mitigate these effects. Such interventions could
include glycation inhibitors, agents that disrupt
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AGE-induced cross-links, or treatments that
enhance the natural repair and regeneration of
glycated tissues (Younus & Anwar, 2016; Zheng
etal., 2022).

In summary, the significance of our study
lies not only in its contributions to the basic
science of tissue glycation, but also in its
potential to influence the clinical approach to
diabetes management. By improving our
understanding of the molecular mechanisms
that drive diabetic complications, we can better
target interventions to improve the health of
people with diabetes (Eid et al., 2019; Kang &
Yang, 2020; Tuttle et al.,, 2022).

AFM as a tool. The importance of AFM in
studying the effects of glycation on collagen lies
in its ability to quantify the Young's modulus of
individual fibrils under near-physiological
conditions. By providing a direct measure of
stiffness, AFM helps to elucidate the mechanical
consequences of biochemical processes such as
glycation on the structure of collagen (Kohn et
al., 2015; Kontomaris et al., 2022). The precise
data obtained on the response of fibrils to
glycation agents such as ribose provide valuable
insights into the molecular changes that
translate into altered tissue mechanics (Gautieri
et al.,, 2017; Farzadfard et al.,, 2022).

In addition, AFM's high-resolution force
measurements are critical for understanding
the heterogeneity within and between collagen
fibrils, which is difficult to assess using less
sensitive techniques (Han et al., 2017; Gisbert et
al, 2021). It can detect subtle variations in
stiffness within different areas of a single fibril,
as well as between fibrils from different tendon
types (Gsell et al, 2023), as shown in the
comparison between CDE and SDF samples in
this study. This level of granularity is essential
to reveal the complex nature of tissue structures
and their response to metabolic changes, such
as those seen in diabetes. Furthermore, AFM can
act as a bridge between molecular biochemistry
and mechanical tissue properties by translating
the effects of molecular cross-linking seen with
AGEs into measurable mechanical outcomes.
This bridging function is invaluable for a holistic
understanding of the effects of molecular
changes at the tissue level, thereby informing
the development of pharmacological strategies
and biomaterial engineering (Haase & Pelling,
2015; Makarova et al., 2023). In conclusion,
AFM is an essential technology in the field of
biomechanics and materials science, especially
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when applied to biomedical research (Stylianou
etal,, 2019).

The study of ribose-induced glycation on
collagen fibrils from different anatomical
sources - the common digital extensor (CDE)
and superficial digital flexor (SDF) tendons - has
highlighted the impact of anatomical variations
on glycation rates and subsequent changes in
mechanical properties. These variations are not
just a biological curiosity; they have significant
clinical relevance as they can inform our
understanding of how different tissues in the
human body may be differentially affected by
the glycation processes characteristic of
diabetes (Zgutka et al., 2023).

The anatomical structure of a tendon,
including factors such as fibril density, diameter
and the specific type of collagen present, can
influence how quickly and to what extent
glycation occurs (Zhang et al, 2021). In our
study, SDF fibrils, which are typically narrower
than CDE fibrils, showed more rapid stiffening
in response to glycation (Fig. 6-8). This suggests
that tissues with a higher surface area to volume
ratio may allow faster penetration and diffusion
of glucose molecules, leading to faster glycation
and cross-linking of collagen (Fu et al., 1994;
Sarrigiannidis et al., 2021). In the human body,
this could mean that tissues with thinner or
more loosely packed collagen fibrils, such as
skin or certain types of vasculature, may
undergo more rapid glycation and AGE
formation, with consequences for their
mechanical properties (Fessel et al., 2014; Chen
et al., 2022). Conversely, denser and thicker
collagenous tissues, such as cartilage or the
cornea, may have slower glycation rates,
potentially altering the timing and presentation
of diabetic complications in these tissues
(Gkogkolou & Bohm, 2012; Singh et al.,, 2014).

The degree of cross-linking induced by
glycation also plays a critical role in tissue
biomechanics. For example, increased stiffness
of blood vessel walls due to glycation can
contribute to hypertension and atherosclerosis
(Rubin et al., 2012), while similar processes in
the skin can lead to reduced elasticity and
impaired wound healing (Van Putte et al., 2016;
Mieczkowski et al, 2022). The differential
response to glycation may therefore partly
explain the different susceptibility and
progression of diabetic complications in
different organs and systems (Chaudhuri et al.,
2018). In addition, the interplay between
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anatomical structure and glycation is likely to be
influenced by other factors, including the
presence of enzymes that can facilitate or inhibit
AGE formation, variations in local blood supply
and glucose concentration, and the turnover
rate of collagen in different tissues (Liu et al.,
2023; Zgutka et al., 2023).

The implications of these findings
highlight the need for a personalised approach
to diabetes management. Understanding the
different effects of glycation in different tissues
could lead to the development of targeted
therapeutic strategies that take these
anatomical differences into account. For
example, treatments could be designed to
deliver glycation inhibitors more efficiently to
tissues at higher risk of rapid glycation (Jahan &
Choudhary, 2015; Chilukuri et al, 2018). In
summary, the anatomical variations that affect
glycation rates and mechanical properties
underscore the complexity of diabetes as a
systemic disease with highly individualised
effects. Recognising and accounting for these
differences are critical steps to improve the
prediction, prevention and treatment of
diabetes-related complications in different
tissue types of the human body (Negre-Salvayre
et al,, 2009; Khalid et al.,, 2022).

Link to Diabetes Mellitus. The
experimental observations from our study of
ribose-induced glycation of collagen fibrils
provide profound insights into the clinical
manifestations of diabetes mellitus, in
particular the structural and functional
alterations of collagen in diabetic patients.
These findings bridge the gap between changes
at the molecular level and their systemic
implications, = shedding light on the
pathophysiological basis of various diabetic
complications (Tai et al., 2024).

In diabetes, prolonged hyperglycaemia
facilitates non-enzymatic glycation of proteins,
including collagen, leading to the accumulation
of AGEs. AGEs can simultaneously cause side-
chain modifications that alter the charge profile
of collagen molecules, their interactions within
the fibre, and the function of specific sites
responsible for cell-collagen interactions
(Bondarenko, 2019; Bansode et al., 2020). This
molecular alteration manifests clinically in
several ways, reflecting the ubiquitous presence
of collagen in body tissues and its central role in
maintaining structural integrity and function
(Arseni et al,, 2018; Zheng et al., 2022).
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For example, the increased stiffness of
glycated collagen may directly contribute to the
vascular complications that are a hallmark of
diabetes (Khalid et al, 2022). The vascular
basement membrane, which is rich in type IV
collagen, becomes thickened and stiff due to
glycation, affecting the elasticity of blood
vessels (Lee et al, 2022). In addition, the
intermolecular and side-chain types of AGE-
mediated collagen modification are detrimental
to the optimal properties of collagen as a
supporting scaffold and a controlling factor in
cell-matrix interactions (Bondarenko, 2019).
This biomechanical change impedes normal
blood flow and increases vascular resistance,
leading to hypertension and increased risk of
atherosclerosis and cardiovascular disease
(Poznyak et al.,, 2022; Masenga & Kirabo, 2023).
Similarly, the skin, which relies on collagen for
elasticity and strength, experiences reduced
pliability and resilience in people with diabetes
(Snedeker & Gautieri, 2014). Glycated collagen
impairs the skin's mechanical properties,
leading to increased susceptibility to injury,
delayed wound healing and a tendency to
develop chronic ulcers common and
debilitating complications of diabetes (Monnier
et al,, 1999; Burgess et al,, 2021). In the context
of the musculoskeletal system, the altered
biomechanical properties of glycated collagen
contribute to the joint stiffness and reduced
mobility commonly reported in people with
diabetes (Adamska et al.,, 2022; Vaidya et al,,
2023). These changes not only reduce quality of
life, but also increase the risk of injury and make
physical activity more difficult, further
complicating diabetes management (Murray &
Coleman, 2019). The experimental results also
provide a mechanistic understanding of how
glycated collagen contributes to the
development and progression of diabetic
complications. By delineating the process of
glycation and its effect on the elastic modulus of
collagen, the study provides a model for
exploring targeted interventions. These could
include the development of pharmacological
agents to inhibit AGE formation, break existing
AGE bonds or increase the turnover of glycated
collagen, thereby reducing the stiffening effect
and preserving tissue functionality (Younus &
Anwar, 2016).

In summary, the link between
experimental findings and the clinical
manifestations of diabetes highlights the critical
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role of glycated collagen in the pathophysiology
of diabetic complications. These findings
broaden our understanding of diabetes beyond
the metabolic disorders and highlight the
importance of addressing the structural and
functional changes in collagen to improve
clinical outcomes in diabetic patients.

Conclusions and Future Perspectives

This study of the effects of ribose-induced
glycation on the elastic modulus of collagen
fibrils, as observed by atomic force microscopy,
provides important insights into the complex
interplay between diabetes mellitus and tissue
biomechanics. The key findings - a marked
increase in collagen fibril stiffness after
glycation and the differential response between
the CDE and SDF fibrils - shed light on the
molecular mechanisms underlying diabetes-
related complications and tissue ageing. The
observed stiffening of collagen fibrils after
glycation mirrors the structural and functional
changes that occur in diabetic patients,
providing a molecular perspective on the
biomechanical changes that contribute to the
systemic effects of the disease.

Looking forward, the results of this study
pave the way for several future research
directions. Firstly, there is a need to further
investigate the specific pathways by which
glycation alters the biomechanical properties of
collagen in different tissue types. A deeper
understanding of these mechanisms may reveal
new targets for therapeutic intervention aimed
at mitigating the adverse effects of glycation. In
addition, the different response to glycation
observed between CDE and SDF fibrils prompts
further investigation into the role of anatomical
and structural factors in glycation susceptibility.
Identification of tissues at higher risk of
glycation-induced damage could lead to the
development of targeted prevention strategies
for diabetic complications. In addition, the
potential for pharmacological intervention to
inhibit glycation processes or enhance AGE
degradation offers a promising avenue for
mitigating the progression of diabetes-related
complications. Future research should focus on
identifying and testing compounds that could
counteract collagen stiffening and preserve
tissue elasticity and function (Jones et al., 2014).
Finally, extending this research to human
studies would be invaluable. Correlating the
experimental findings with clinical outcomes in
diabetic patients could validate the relevance
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and applicability of the model, ultimately
contributing to improved diabetes management
and treatment strategies (El-Bahy et al., 2018).
In conclusion, this study makes a significant
contribution to our understanding of the
molecular basis of diabetes-related tissue
changes. By bridging the gap between the
molecular biochemistry and clinical
manifestations of diabetes, it provides a
fundamental basis for future research aimed at
improving the quality of life of people with

diabetes through better prevention,
management and  treatment of its
complications.

Our study has provided new insights into
the differential effects of glycation on collagen
fibrils, highlighting in particular how fibril
dimensions influence the rate and extent of
glycation-induced stiffening. This aspect of our
research sheds light on an important variable in
the process of collagen glycation that has not
been thoroughly investigated: the anatomical
and structural diversity of collagen fibrils and
its impact on diabetes-related complications.
The observed variance in glycation response
between the Common Digital Extensor (CDE)
and Superficial Digital Flexor (SDF) fibrils
highlights a critical insight: collagen fibrils of
different dimensions, and perhaps structural
composition, respond differently to the
glycation process. Specifically, SDF fibrils, which
are structurally slender compared to CDE fibrils,
showed a more pronounced increase in stiffness
following ribose exposure, particularly within
the first 24 hours. This suggests that fibril size
and surface area may significantly influence the
efficiency of glycation, with smaller fibrils
undergoing more rapid and extensive
modification.

This finding is of paramount importance
as it suggests that glycation and its subsequent
effects on tissue biomechanics may vary
significantly between different tissues in the
body, depending on the specific characteristics
of the collagen fibrils they contain. Such
differential glycation could explain the
variability in the onset and progression of
diabetic complications in different organs and
systems, providing a more nuanced
understanding of the disease's impact on the
body. Furthermore, these insights into the
differential effects of glycation based on
collagen fibril dimensions open up new avenues
for targeted therapeutic intervention. By
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understanding which collagen structures are
more susceptible to rapid and severe glycation,
strategies could be developed to specifically
protect these at-risk fibrils, potentially slowing
or preventing the progression of -certain
diabetic complications.

In conclusion, the novel insights from our
study into the differential effects of glycation on

detailed understanding of the molecular
pathology of diabetes. The novel insights gained
from our study into the differential effects of
glycation on collagen fibrils provide a
springboard for many future directions in
diabetes research, particularly in the
development of therapeutic strategies aimed at
mitigating the effects of glycation.

collagen fibrils of different dimensions enrich
the existing knowledge base and provide a more
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The article is presented in the original language (Ukrainian, Polish, English). The deadline for
submitting articles is determined by the person responsible for the issue.

The article must necessarily contain the following elements: statement of the problem in
general form and its connection with important scientific or practical tasks; analysis of the main
researches and publications on the raised problem; formulation of the purpose of the article;
coverage of the theoretical-methodological and/or experimental research procedure with an
indication of research methods; presentation of the main research material with justification of the
obtained scientific results; research conclusions and prospects for further scientific research.

The text of the article must be carefully checked and edited by the author. An article that is not
designed according to the requirements, with semantic, grammatical or stylistic errors, will not be
accepted for publication.

WARNING! It is not allowed to use data that was presented in protected dissertation studies,
as well as previously published articles.
The approximate length of the article is 10-16 pages of A4 format.

Technical requirements for the preparation of the manuscript of the article:

The manuscript should be submitted in *.doc or *.rtf (MSWord) format: font - Times New
Roman, keel - 14, line spacing - 1.5 intervals of the computer standard. Margins: top and bottom -
2 cm, right - 1.5 cm, left - 3 cm. Paragraph - 1.0 cm. Pages are not numbered, text is typed without
hyphens.

Structure of the article:
1. UDC index, with a paragraph indent, in the upper left corner of the first page.
2. The next line is the name and surname of the author(s) in English.

3. The next line is the title of the article in English, Ukrainian and Polish (if the article is written
in Polish) or in English and Ukrainian (if the article is written in Ukrainian), in capital letters, without
paragraph indent, centered. The title should be short (no more than 8 words) and reflect the content
of the article.

4. The nextline is the abstract in English, Polish (if the article is written in Polish) and Ukrainian
(with the word «<ABSTRACT» in the appropriate language, in the center; the text of the abstract is
paragraph indented, aligned with the width of the text, single line spacing). The length is at least
1,800 characters with spaces. The abstract should contain the following structural elements
highlighted in bold text: purpose of the work, methodology, scientific novelty, conclusions.

5. The next line is keywords (the phrase «Key words» in bold, paragraph indented, aligned to
the width of the text, single line spacing). No more than five keywords.

6. Through the line - the main text of the article according to the structural elements:
statement of the problem, research results, conclusions.

7. The text of the article should include references to all references.
References are given in round brackets with the name(s) of the author(s) in chronological
order, for example:
one author - Lukash, 2019;
two authors - Tkachuk & Zelena, 2020;
three authors and more - Kurmakova et al., 2021.
Publications without authors are cited in accordance with APA style.
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8. Tables, diagrams, figures, diagrams must be author's, not copied from other publications and
numbered. They are placed without a paragraph in the center of the page directly after a link
to them in the text of the article or on the next page. The word «Table» and its number are
written on top aligned to the right, and the name of the table is aligned in the center on the
line below. Illustrations (figures, block diagrams, graphs) must be made in one of the graphic
editors. Figures can be submitted in color. Flow charts and figures (must be grouped) are
additionally provided as separate files in electronic form. Illustrations are signed from the
bottom aligned with the center.

9. Formulas and letter designations of quantities are typed in the MathType-Equation editor and
presented in text or a separate line without paragraph indent, aligned with the center,
numbered with Arabic numerals in round brackets on the right side of the page.

10. After the main text of the article, a list of references is provided. It should contain only those
sources to which reference is made in the text. The word «References» is written aligned.
References are presented in alphabetical order using the Latin alphabet. References that are
originally written in languages using the Latin script are presented in the original language,
formatted according to APA style indicating the language of publication in round brackets.
References, which are written in the original language with Cyrillic writing, are presented in
two paragraphs as follows: first, the translation into English (not transliteration!), formatted
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Tkachuk, N. V., & Zelena, L. B. (2022). Biosafety in the formation of professional competences
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2022.ec0.2-41.24 (in Ukrainian)

Tkauyk H.B., 3esnena JI.b. biobe3neka npu popmyBaHHI paxoBUX KOMIeTeHIil 6aKasiaBpiB 3
KypciB «Mikpo6ioJsioris i Bipycosioriss 3 ocHoBaMu iMyHoJi0Tii» Ta «['eHeTHKa». Eko/1021YHI
Hayku. 2022. N22(41). C.141-145. DOI: https://doi.org/10.32846/2306-9716/2022.ec0.2-41.24

11. The following signs are used in the text of the article: quotation marks (« «), apostrophe (’), a
dash (-) instead of a hyphen (-). A colon (:) is placed without a space.

12.Words, phrases and sentences in the Latin language in the article are highlighted in italics,
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... the plant extract was carried out in vitro by the Kirby-Bauer disc...

... are important in vivo biomarkers for biomonitoring...

Taxa (all) and syntaxa of vegetation are given only in Latin and highlighted in italics. The
author(s) of the taxon or syntaxon should be indicated in normal font at the first mention in each
structural part of the article (title, abstracts and keywords in any language, the actual text (body) of
the article), as well as captions to tables and figures.

If species belonging to one genus are mentioned in the article, and between these mentions
there are no mentions of species of other genera, then after the first writing of the full species name,
the name of the species should be given further in the text, shortening the name of the genus to the
first letter with a dot. This rule applies within any structural part of the article, as well as captions to
tables and figures.
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An example of writing the Latin names of taxa and syn taxa in one article:
PLATANUS L. GENUS IN TRANSCARPATHIA

PIJI PLATANUS L. HA 3AKAPITIATTI

ABSTRACT

... the coexistence of other Platanus L. species... Picea abies (L.) Karst.

... the study of the genus Platanus in the ... as Platanus acerifolia (Aiton) Willd. is a...

... the genus Platanus in Transcarpathia will.... Picea abies...

The spruce forest communities of the Dnieper part of Eastern Polesie belong to the
Eu-Piceetum (Cajander 1921) Keilland-Lund 1967 and Querco-Piceetum (Matuszkiewicz 1952)
Matuszkiewicz et Polakowska 1955 associations of the Piceion excelsae Pawtowski et al. 1928
alliance of the Piceetalia excelsae Pawtowski et al. 1928 order of the Vaccinio-Piceetea Br.-Bl. in
Br.-Bl. et al. 1939 class.

The natural spruce forest of the Querco-Piceetum association...

Key words: introduced plants, Picea abies (L.) Karst., Platanus L., Transcarpathia

AHOTALIA

... MbKBU10BUX Ti6puAiB poxay Platanus L. ...is Picea abies (L.) Karst.

... Tibpuau pony Platanus ... Picea abies...

... HanexuTb A0 Buay Platanus acerifolia (Aiton) Willd. i mae cTaTycy...

YrpynoBaHHS SJIMHOBHUX JIICIB MPUAHINPOBCHbKOI YacThHU CxigHoro Ilosicca HanexaTh [0
acouiauit Eu-Piceetum (Cajander 1921) Keilland-Lund 1967 Ta Querco-Piceetum (Matuszkiewicz
1952) Matuszkiewicz et Polakowska 1955 3 coro3y Piceion excelsae Pawtowski et al. 1928 nopsaaky
Piceetalia excelsae Pawtowski et al. 1928 knacy Vaccinio-Piceetea Br.-Bl. in Br.-Bl. et al. 1939.

[IpupoaHuit SMMHHUK acoujianii Querco-Piceetum...

Kirouosi cioBa: 3akapnaTTs, poCIMHU-IHTpOAYLeHTH, Picea abies (L.) Karst., Platanus L.

Formulation of the problem

In ... two primary progenitors: Platanus orientalis L. and P. occidentalis L. Additionally, there are
several natural hybrid species, including the P. acerifolia (Aiton) Willd., P. cuneata Willd,, P. digitata
Gord., P. hispanica Miinchh. and others.

Results and discussion

P. occidentalis also known simply as «sycamorey, ..., Ficus sycomorus L., which is ... and even the
Acer pseudoplatanus L....

...Platanus orientalis along with...

Fig. 1: Platanus acerifolia (Aiton) Willd (photo by Ivan Dzurenko)
...P. occidentalis is notably affected by the fungus Gloeosporium nervisequum (Fuckel) Sacc....
... Eu-Piceetum (Cajander 1921) Keilland-Lund 1967 association...

Table. Structure of the Eu-Piceetum (Cajander 1921) Keilland-Lund 1967 association

...Eu-Piceetum is formed in an ecotone area ...

... both Platanus occidentalis and P. acerifolia grew....

... phytocenoses of the Epilobietea angustifolii Tx. et Preising ex von Rochow 1951 and
Robinietea Jurko ex Hadac et Sofron 1980 classes are formed...

Conclusions
... Among these species is P. acerifolia.
..., phytocenoses of the Epilobietea angustifolii class is...
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13. After References, information about each author is provided in English:

*First line - Surname, Name [in Ukrainian: Ipi3Bume Im’a] 1[i], position, scientific degree
and academic title (if available), e-mail.

*The next line is the mandatory ORCID of the author (the profile must be filled and open for
public viewing).

*The next line is the author's ResearcherID (if available), the author's Scopus-AuthorID
(if available).

*The next line is an indication of the organization in which the author works.

*The next line is a mandatory indication of the full address of the organization where the author
works, indicating the index and country.

14. At the end of the page, the date it was sent to the editorial office of the magazine is indicated.

The article is accompanied by a list of 2-3 potential reviewers (PhD and/or Doctors of
Sciences who carry out research in a specialty that corresponds to the topic of the material submitted
for publication, and are authors (co-authors) of a total of at least three publications in scientific
publications included in category «A» and/or category «B» of the List of scientific specialized
publications of Ukraine, and /or in foreign publications indexed in the Web of Science Core Collection
and/or Scopus databases for the relevant specialty, published within the last five years) with an
indication of their place of work, scientific interests, ORCID and Google Scholar, e-mail.

Submission, publication and access to published articles are free.
The text of the article and additional materials should be sent by e-mail to the address
lukash2011@ukr.net or bht.journal.nuchc@gmail (indicate the author’s last name in the letter).

EDITORS OF THE JORNAL ARE NOT RESPONSIBLE FOR THE CONTENT OF THE ARTICLES
AND MAY NOT SHARE THE OPINION OF THE AUTHOR!

[i]* Indicate the contribution of the corresponding (1 - first, 2 - second, etc.) author to the

publication choosing from the list: 1) study design, 2) data collection, 3) statistical analysis,
4) manuscript preparation, 5) funds collection.
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(®) KEPIBHMIITBO J/151 ABTOPIB (0)

CTaTTa NOJAETHCA MOBOK OpUriHaNy (YKpalHCbKOIO, MOJIbCbKOI, aHIJiNCbKOI0). TepMiHU
noJiayi craTer BU3HAYAETbCA BiINIOBiJa/IbHUM 32 BUMYCK.

CraTrTa O0GOB'SI3KOBO NOBHHHA MIiCTUTH TaKi eJleMeHTH: I0CTaHOBKa MpobJeMu y
3araJIbHOMY BUTJIAAZI Ta Il 3B’130K 3 BAXKJINBUMU HAQYKOBUMHU 200 NPAaKTUYHUMU 3aBJJaHHSAMU; aHAJIi3
OCHOBHUX JOCJi/P)KeHb 1 my6Jikaniid 3 mnopyuieHoi npo6JsieMy; GOpMyJilOBaHHS METHU CTaTTi;
BUCBITJIEHHS NPOLIEAYPU TEOPETUKO-METO/I0JIOTIYHOI0 Ta/ab0 eKCliepUMEeHTaIbHOI0 A0C/Ii[PKEHHS i3
3a3HauYeHHSAM MeTO/JiIB JOCJi/P)KEHHS; BUKJIaJ, OCHOBHOTO MaTepiasy [OCJi[>KEHHS 3 OOI'PYHTY-
BaHHSM OTPUMaHHUX HAYKOBUX Pe3yJIbTATiB; BUCHOBKHU 3 JOC/I/PKEHHS | NepCneKTUBU N0JaJbLINX
HayKOBUX PO3BiJIOK.

TekcT ctaTTi Mae O6yTH peTesbHO MepeBipeHUN i BijjpegaroBaHuil aBTOpoM. CTaTTs, He
odopMJieHa 3riJHO 3 BUMOTraMH, 3i CMUCJIOBUMH, TPAaMaTUYHUMU YU CTUJICTUUHUMHU IOMUJIKAMU,
Jl0 IPYKY He IPUUMA€EThCS.

YBAT'A! He fonyckaeTbCsd BUKOPUCTAHHS [AAHUX, sKi OyJIO MpeACTaBJEHO Yy 3axUIIeHUX
JUcepTalilHUX AOCTIKeHHSX, a TAKOX OMy0JIiKOBaHUX paHille CTaTTAX.
OpienToBHuUM ob6csar ctaTTi — 10-16 cTopiHoK popMmaTy A4.

TexHiuyHi BUMOTH A0 0PpOpPMJIEeHHS PYKONUCY CTATTi:

Pykonuc nogaBatu y dopmari *.doc uu *.rtf (MSWord): mipudT - Times New Roman, keresb -
14, BiacTaHb Mix psaakamMu - 1,5 iHTepBasly KOMII'IOTepHOro CTaHAApPTYy. [1oJisi: BEpXHE i HUXKHE -
2 cM, mpaBe - 1,5 cM, s1iBe - 3 cM. A63a1; - 1,0 cM. CTOpiHKM He HYMePYIOThCSI, TEKCT HAbUpPa€EThCs 6e3
IepeHocCiB.

CTpykKTypa craTTi:
1. Inpexc Y/IK, 3 a63aLiHUM BiACTYNOM, y BEpXHbOMY JIiBOMY Ky Ti epILOi CTOPiHKU.
2. HactynHu# psjiok - iM’s Ta npi3Buile aBTopa (aBTOPiB) aHIJIiCbKO MOBOIO.

3. HactynHuii pss/jok - Ha3Ba CTATTi aHIVIIHCbKOI0, YKPAIHCHKOIO Ta MOJIbCHKOIO (KO CTATTS
HalKcaHa IMOJIbCbKOIO MOBOIO) ab0 aHIJIIMCbKOI Ta YKpaiHChKOIO (SKIO CTAaTTs HamMcaHa
YKpaiHCbKOI MOBOI0), BEJIMKUMU GyKBaMH, 6€3 a63alHOro BifcTymy, BUpPiBHSHO IleHTpoM. Ha3Ba
Ma€ 6YTH KOPOTKOIO (He Gisibiiie 8 ciiB) i Bijo6pakaTH 3MiCT CTATTi.

4. HacTynHUH psaJOK - aHOTallid aHrJilCbKOK0, MNOJbCbKOKW (fKILO CTATTA HamucaHa
N0JIbCbKOI) Ta yKpaiHCbKOI MOBaMHU (i3 3a3HaueHHsAM cioBa «kKAHOTALIS» BifgnoBigHO0 MOBOIO,
10 LIeHTPY; TEeKCT aHoTallil 3 a63alHUM BiJICTyIIOM, BUPiBHSAHO IIMPUHOI TEKCTY, iHTepBaJ Mix
psakaMyd oauHapHui). 06car - He MeHiie 1800 cuMBoOJIiB 3 mpo6GisiaMHu. AHOTallis MOBHHHA
MiCTUTH BU/IiJIEH] })KUDHUM TE€KCTOM HACTYMHI CTPYKTYpPHIi eJleMeHTH: MeTa po060TH, METOA0JIOT i,
HayKOBa HOBHU3Ha, BUCHOBKHM.

5. HactynHuil psajok - KJIIO40Bi cjoBa (cioBocnosydyeHHs1 «KUlo4oBi cji0Ba» HamiBXKUPHUM
mpudTOM, ab3alHUHN BiICTYI, BUPIBHSAHO IIMPUHOIO TEKCTY, iIHTEpBa/ MiXK psiiIkaMy OMHAPHUM ).
He 6isibliie M’ITH KJIIOYOBUX CJIiB.

6. Uepe3 psA0K - OCHOBHMM TEKCT CTaTTi BiJIMOBIAHO A0 CTPYKTYPHUX e€JIEMEHTIB:
NMOCTAaHOBKA NP06JieMH, pe3yJibTaTH AOCAIA)KeHHS, BUCHOBKH.

7. Y TeKcTi cTaTTi MaloTb OYTH NOCUJIAaHHA HA BCi JXKepeJsia y CIIUCKY JliTepaTypH.
[TocuaHHA HA JiTepaTypHi AKepesa NOJAThCS Y KPYTJIUX AYKKaX 3 BKa3aHHAM Mpi3Buli(a)
aBTopa(iB) y XpOHOJIOTIYHOMY NOPSAAKY, HAPUKJIA/I:

oauH aBTOp - Lukash, 2019;

nBa aBTopu - Tkachuk & Zelena, 2020;

TPHU aBTOPH Ta b6isbie - Kurmakova et al., 2021.

[TocusiaHHsA Ha BUJJaHHS 6€3 aBTOPiB 3/1iHCHIOETHCSA BiiMOBiHO A0 mpaBua APA cruio.
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8. Tabusuyji, cxeMH, pUCYHKH, AiarpaMu MOBUHHI 6yTU aBTOPCbKMMHU, a HEe CKOMiHOBaHHUMHU 3
iHIIMX BUJIaHb Ta MPOHYMepoBaHi. Po3MillyoThcs 6e3 ab3aily B LieHTpPi CTOPiHKK 6e3nocepeHbO
MicJIsl MOCUJIAaHHS HAa HUX y TEKCTi CTaTTi abo Ha HAacTynHiK cTopiHui. C/1oBo «Tabuuins» Ta ii HoMep
NUIIYThCA 3BepXy BUPIBHAHO CHpaBa, a PAAKOM HUKYe BUPIBHAHO LLEEHTPOM - Ha3Ba TaOJIHIL.
[ntoctpanii (pucyHkH, 6J10K-cxeMH, rpacdiku) MOBHHHI OyTHM BUKOHAaHI B OoAHOMY 3 rpadidyHuX
penakTopiB. PUCYHKM MOXHa MoJaBaTH KOJbOPOBUMHU. B/IOK-cXeMU Ta pUCYHKHU (IOBUHHI OyTH
3rpynoBaHi) A0JaTKOBO MOJAAIOTbLCA OKpeMUMHU (ailslaMy B eJIeKTPOHHOMY BUIJAZIL. LitocTpanii
iU CYIOTbCA 3HU3Y BUPIBHAHO LIEHTPOM.

9. ®opmysu Ta OyKkBeHiI NO3HaueHHs BeJHUYMH HabuparoTbcad y pefaktopi MathType-
Equation i nogaroTbcsa B TeKCTi a6o okpeMoMy psAZAKY 6e3 a63alHOT0 BiZiCTyNy BUPIBHSAHO LIEHTPOM,
HyMepyTbCa apabCcbKUMHU [UPpaMHU B KPYTJIHUX AyKKaX 3 IPaBOro 60Ky CTOPiHKHU.

10. ITicis OCHOBHOTO TEKCTY CTAaTTi MOJAETHCH CIUCOK JIiTepaTypu. Y HbOMY MalTb OYTH
JIMILIE Ti JPKepeJia, Ha sIKi 3po6JieHo nocuiaHHe y TeKcTi. CioBo «References» nuiieTbcst BUPiBHSAHO.
Cnucok nmocuaHb Ha JKepesia iHpopMalii nogaeTbes y andaBiTHIN NOCAIAOBHOCTI 32 JaTUHHUIIEIO.
J/bxkepena, sKi B OpuWriHasi HamucaHi MOBaMH, Jie BUKOPHUCTOBYETbCS JIATHUHCbKUU MIPUPT,
N0/]al0ThCSl MOBOIO opuriHaiy, opopmieHoMy 3a APA crunem. /kepeJia, AKi HallMCaHi y OpUTriHany
MOBOI0 3 KHPWJIMYHUM HAMMUCAaHHAM, MOJAITbCS JBoMa ab3allaMU TaKHM YUHOM: CIOYATKY
nepeKJaJ aHIJIiCbKOK MOBOIO (He TpaHcaiTepanis!), obopmieHuit 3a APA cTuiem i3 3a3Ha4YeHHAM
MOBU BHJAHHSA Y KPYIJIUX AyKKaX, a y Apyromy ab63aii — MoBoto opuriHauy 3a JICTY 8302:2015.
bibniorpadiune nocunanHs. 3araibHi MOJIOKEHHS Ta MPAaBUJIA CKJIAIAHHS

Hanpuknan:

Tkachuk, N. V., & Zelena, L. B. (2022). Biosafety in the formation of professional competences
of bachelors from the courses «Microbiology and virology with the basics of immunology» and
«Genetics». Environmental sciences, 2(41), 41-145. https://doi.org/10.32846/2306-9716/2022.eco. 2-
41.24 (in Ukrainian)

Tkauyk H. B., 3enena JI. b. bio6e3neka npu popMyBaHHiI PpaxoBUX KOMIETEeHI[il 6aKalaBpiB 3
KypciB «Mikpob6ioJsioria i BipycoJsioril 3 ocHoBaMu iMyHoJiorii» Ta «I'eHeTHUKa». EKo/102i4HI HayKu.
2022.N22(41).C. 141-145. DOI: https://doi.org/10.32846/2306-9716/2022.eco0.2-41.24

11.Y TekcTi cTaTTi BXXUBaWOThCA Taki 3HaKU: Janku - (« »), anoctrpod - ('), uepe3 mpoobia
TUpe (-), a He Aedic (-). IBokpanka (:) ctaBUTbCs 6€3 npobiy.

12.CsioBa, CJIOBOCIIOJIyYE€HHS Ta peYeHHS JIATUHCHKOI MOBOIO Y CTATTI BUALJIAIOTD KYPCUBOM,
He3aJIeXKHO BiJf MOBM HallMCaHHS CTATTi.

[Ipuknaau:
... the plant extract was carried out in vitro by the Kirby-Bauer disc...
... € BAXKJIMBUMHU 6ioMapKepaMH in vivo 111 6i0MOHITOPUHTY...

Takconu (yci) Ta CHHTaKCOHU POCJIMHHOCTI HABOAATD JIKILE JJATUHCHKOI0 MOBOIO | BUAIIAIOTH
KYpPCHUBOM. 3BUYAaUHUM WIPUPTOM CJiJ HABOAUTH aBTOpa(-iB) TAKCOHY UM CUHTAKCOHY 3a MepILoro
3ralyBaHHs y KOXHil CTPYKTYpHiM 4acTHHI cTaTTi (Ha3Bi, aHOTaLifIX Ta KJIOYOBUX CJ0Bax Oy/b-
SIKOI0 MOBOI0, BJIaCHe TeKCTi (TiJsi) cTaTTi), a Takox NiinKcax A0 TabJUlb Ta PUCYHKIB.

AKio y cTaTTi 3rafyoThCca BUAY, AKI HajJleKaThb [0 OJAHOT0 POAY, i MXK LIMMHU 3ra/jlyBaHHAMHU
HeMa€E 3raJlyBaHb BU/IB IHIIUX POJIB, TO NiCJA MepLIoro HalMCaHHA IOBHOI BUL0OBOI HA3BU JaJli y
TEeKCTI Ha3By BUAY CJIiJ, [OJAaBaTH, CKOPOYYIOYU HA3BY POAY A0 Iepluol JiTepu 3 Kpamnkor. Lle
NpaBUJIO 3aCTOCOBYETHCS Y MexXaxX O0y/ib-KOI CTPYKTYPHOI YaCTUHM CTATTi, @ TaKOX MiJMUCIB 70
TabJIMIb Ta PUCYHKIB.
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[Ipuksiaj HanMCcaHHS JJATUHCbKUX HAa3B TaKCOHIB i CUH TAKCOHIB Yy OJIHiM CTATTi:

PLATANUS L. GENUS IN TRANSCARPATHIA
PIJI PLATANUS L. HA 3AKAPIIATTI

ABSTRACT

... the coexistence of other Platanus L. species... Picea abies (L.) Karst.

... the study of the genus Platanus in the ... as Platanus acerifolia (Aiton) Willd. is a...

... the genus Platanus in Transcarpathia will.... Picea abies...

The spruce forest communities of the Dnieper part of Eastern Polesie belong to the Eu-Piceetum
(Cajander 1921) Keilland-Lund 1967 and Querco-Piceetum (Matuszkiewicz 1952)
Matuszkiewicz et Polakowska 1955 associations of the Piceion excelsae Pawtowski et al. 1928
alliance of the Piceetalia excelsae Pawtowski et al. 1928 order of the Vaccinio-Piceetea Br.-Bl. in
Br.-Bl. et al. 1939 class.

The natural spruce forest of the Querco-Piceetum association...

Key words: introduced plants, Picea abies (L.) Karst., Platanus L., Transcarpathia

AHOTALIA

... MbXKBUZ,0BUX TibpuAiB poay Platanus L. ...is Picea abies (L.) Karst.

... Tibpuau pony Platanus ... Picea abies...

... HanexuTb A0 Buay Platanus acerifolia (Aiton) Willd. i mae cTaTycy...

YrpynoBaHHs fIJIMHOBUX JICIB NPUAHINPOBCBKOI 4acTuHU CxigHoro Ilosicca HanexaTb f0
acouianit Eu-Piceetum (Cajander 1921) Keilland-Lund 1967 Ta Querco-Piceetum
(Matuszkiewicz 1952) Matuszkiewicz et Polakowska 1955 3 coto3y Piceion excelsae Pawtowski
et al. 1928 nopsaaxky Piceetalia excelsae Pawtowski et al. 1928 knacy Vaccinio-Piceetea Br.-Bl. in
Br.-Bl. et al. 1939.

[IpupoaHuM ATMHHUK acouianii Querco-Piceetum...

Kirouosi cioBa: 3akapnaTTs, poc/IMHU-IHTpoAYyLeHTH, Picea abies (L.) Karst., Platanus L.

Formulation of the problem

In ... two primary progenitors: Platanus orientalis L. and P. occidentalis L. Additionally, there are
several natural hybrid species, including the P. acerifolia (Aiton) Willd., P. cuneata Willd,
P. digitata Gord,, P. hispanica Miinchh. and others.

Results and discussion

P. occidentalis also known simply as «sycamorey, ..., Ficus sycémorus L., which is ... and even the
Acer pseudoplatanus L....

...Platanus orientalis along with...

Fig. 1: Platanus acerifolia (Aiton) Willd (photo by Ivan Dzurenko)
...P. occidentalis is notably affected by the fungus Gloeosporium nervisequum (Fuckel) Sacc....
... Eu-Piceetum (Cajander 1921) Keilland-Lund 1967 association...

Table. Structure of the Eu-Piceetum (Cajander 1921) Keilland-Lund 1967 association
...Eu-Piceetum is formed in an ecotone area ...

... both Platanus occidentalis and P. acerifolia grew....

... phytocenoses of the Epilobietea angustifolii Tx. et Preising ex von Rochow 1951 and
Robinietea Jurko ex Hadac et Sofron 1980 classes are formed...

Conclusions
... Among these species is P. acerifolia.
..., phytocenoses of the Epilobietea angustifolii class is...
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13.Tlicnga cnucky JiTepaTypHUX [IKepesl HaJla€TbCs iHPopMallis Npo KOXKHOTrO aBTopa
AHIJIIICBKOI0 MOBOIO:

*[lepmunii psggok - Surname, Name [in Ukrainian: IlpisBume Im’s] 1[i], mocaga, HaykoBUi
CTyIeHb Ta BUeHe 3BaHHA (3a HasABHOCTI), e-mail.

*HactynHuil psanok - o60B’si3koBe 3a3HadyeHHsA ORCID aBtopa (nmpodisb noBUHEH OyTH
3all0OBHEHUH Ta BiIKPUTUH J15 leperasay rpoMaZCbKOCTI).

*HacTynHuM psifiok — 3a3HayeHHsI ResearcherID aBTopa (3a HasIBHOCTI), 3a3Ha4eHHs Scopus-—
AuthorlD aBTopa (32 HasIBHOCTI).

*HacTynHui psaoK - 3a3Ha4eHHs oprasisanii, B AKi{ Ipanioe aBTop.

*HacTtynHuil psa/iok - 060B’siI3KOBe 3a3HaYeHHs1 MOBHOI a/jpecy opraHisalii, y fkiid nmpaijtoe
aBTOP, 3 YKa3aHHAM IHJEKCYy Ta KpalHHU.

14. VY kiHIi CTOPiHKY BKa3y€eTbCA JlaTa il HAACUJIaHHA y peJaKIlito )KypHaJy.

Jlo cTaTTi AOAAETHCA CIMCOK 2-3 NMOTEeHLiiHUX peleH3eHTiB (KaHAuAaTiB HayK Ta/abo
JOKTOpiB HayK, sKi 3[iMCHIOIOTb [AOCJiIPKEHHS 3a CHeljiaJbHICTIO, 10 BiANOBIJA€E TeMaTHUIli
no/laHoro AJid ny6utikallii MaTepiasy, i € aBTopaMu (CiBaBTOpaMH ) 3arajibHoOO KiJIbKiCTIO HE MeHIlIe
TPbOX MyOJIiKallid y HayKOBUX BUJAHHAX, BKJIKYEHHUX [0 KaTeropii «A» Ta/abo kateropii «b»
[lepesniky HaykoBuX ¢paxoBUX BUIaHb YKpaiHH, Ta/ab0 y 3aKOp/JOHHUX BU/IAHHSAX, IPOiH/IeKCOBAaHUX
y 6asax manux Web of Science Core Collection Ta/a6o Scopus 3a BiAnoOBiIHOW crHeliaJibHICTIO,
ONPUJIIOJHEHUX YNPOJOBXK OCTAHHIX M'ATU POKIB) i3 3a3Ha4eHHAM iX Miclsg poOOTH, HAYKOBUX
inTepecis, ORCID Ta Google Scholar, e-mail.

IlogaHHA MaTepiaJiiB, ny6JIiKaLis Ta ZOCTyN A0 ONy06/IIKOBaHUX CTaTeil 6€3KOLITOBHO.
TekcT craTTi 1 JOJATKOBI MaTepia/Ju HaJACUJATU eJIeKTPOHHOX IMOUITOK Ha ajpecy
lukash2011@ukr.net a6o bht.journal.nuchc@gmail (y JircTi BkazaTH npi3Buiie aBTopa).

PEJIAKIIIA KYPHAJIY HE HECE BIATIOBIJIAJIBHOCTI 3A 3MICT CTATEH TA MOXE HE
NOAI/IATHU AYMKY ABTOPA!

[i] * BkasaTu BHecok BianoBigHoro (1 - mepuioro, 2 — Jpyroro Toi0) aBTopa y nyoJikarlliro,

o6paBuin 3 mepeJiky: 1) study design, 2) data collection, 3) statistical analysis, 4) manuscript
preparation, 5) funds collection.
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