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ABSTRACT

The growing demand for natural medicines, food products and cosmetics stimulates the search and studies
on the diversity of plant species. Ferns are a promising source of biologically active substances for pharma-
ceutical and medical purposes. Out of 63 species of wild ferns in Ukraine, 39 species contain biologically ac-
tive substances, which are used, or can be used for medicinal and food purposes. Most of them have limited
distribution and resources. Many of them are endangered and are in need of protection. This article high-
lights some aspects of the distribution, resource significance, and protection status in Ukraine and\or Eu-
rope, as well as the medicinal value of the wild medicinal ferns of Ukraine.
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INTRODUCTION

Today the investigation of the available diversi-
ty and resources of medicinal plants has become an
important subject and is progressing in the spheres
of biodiversity and conservation. Ferns are an impor-
tant component of phytodiversity and have value as
medicinal, ornamental, edible and technical plants
in different regions of the world.

The ferns are thought by most people to have
low value for medical purposes. In the traditional
medicine of Ukraine and that of most of the Euro-
pean countries, their useful aspects are largely limit-
ed. Ferns are popular plants as food, medicine, orna-

Address for correspondence:

Valentyna Minarchenko

Department of Pharmacognosy and Botany
Bohomolets National Medical University
13 Tarasa Shevchenko Blvd

01601 Kiyv

Ukraine

e-mail: valminar@ukr.net

Received: May 2, 2017
Accepted: June 27, 2017

mental, fiber, crafts and building material mostly in
the countries of Southeast Asia (1-6).

Nowadays, the medicinal properties of ferns in
regard to human health are being more thorough-
ly studied. According to various data, ferns contain
many secondary metabolites, as well as polyphenols,
flavonoids, triterpenoids, etc. (7-8). Ferns have vari-
ous functional effects on human health, such as anti-
oxidant, antimicrobial, antitumor, anti-inflammato-
ry and more, which are classified as the effects of sec-
ondary metabolites (9-10). It has been affirmed that
antioxidant activity of the secondary metabolites of
ferns is the most useful bioactivity for countering ag-
ing and chronic disease (1).

Therefore, this study was conducted in order to
create a database of wild medicinal ferns of Ukraine,
their resource significance, protection status in
Ukraine or Europe and medicinal value, based on
a long-term research, results of literature data anal-
ysis and local ethnobotanical knowledge. There are
nearly 63 wild species, subspecies and hybrids of fern
in Ukraine (11). In this study, a total of 39 wild spe-
cies of ferns native to Ukraine, which are considered
medicinal in the world, were analyzed. This research
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Flavonoid compounds (73). Used in gynecology

and as an anthelmintic agent (68).

Essential oils: monoterpenes, diterpenes, sesquiter-

penes, alcohols, aldehydes, acids (31); tannins; an-

tipyretic, wound healing; for kidney diseases (7, 68).

LC

RP

RB,

endan-
dered

II

M

Thelypterida-
ceae

Woodsiaceae

Marsh fern

Oblong

woodsia

Thelyp-

teris palus-
tris Schott

(

Thelyp-

teris confluens
(Thunb.) C.V.
Morton)

Woodsia

ilvensis (L.)

R.Br.

ABBREVIATIONS

Distribution in Ukraine: M- on much of the territory, R- in some regions, L - known in some locations;

Resources value: I1I- the raw resources of wild species are sufficient for harvesting in large volume, II- resources are limited; I- resources endangered; 0 - wild resources are not avail-

able, species needs to be protected ;

Number of representatives in a population: N - numerous, F - few in numbers, I - isolated individuals;

Protection status in Ukraine: RB - Red Book, RP - regional Protection;

Protection status (by Global and European regional assessment): NT - Near Threatened, LC - Least Concern, DD - Data Deficient.

is part of a complex study of the medicinal plants of
Ukraine with a goal to provide necessary informa-
tion about the diversity, raw resources and necessity
of protection of medicinal plants in the state.

MATERIALS AND METHODS

Regular field studies (expeditions) were carried
out in different regions of Ukraine during the years
2002-2016. In the field, we have made geobotanical
descriptions of localities, studied medicinal species
and performed analysis of their involvement in plant
communities. Additional information about the di-
versity, distribution, protection status, medicinal
properties and use of ferns was received as a result of
analyzing herbarium materials from various institu-
tions of Ukraine, population survey during trips and
literature data.

RESULTS AND DISCUSSION

Ferns do not hold significant economic impor-
tance in Ukraine. They are mostly used for decora-
tive purposes in landscape gardening and occasion-
ally in folk medicine for health benefits . Some of
them (Pteridium aquilinum (L.) Kuhn, Onoclea stru-
thiopteris (L.) Hoffm. and Matteuccia struthiopteris
(L.) Tod.) are occasionally used for cooking purpos-
es. It is a good source of protein and trace elements.

The results of the survey are presented in Ta-
ble 1, in which the plants are arranged in alphabeti-
cal order. For each species the following data is pres-
ent: : Latin and English name of fern species, name of
family, and family, distribution and resource signif-
icance in Ukraine, population structure, protection
status in Ukraine and Europe, and medicinal value.

The presented species of ferns belong to 16 fam-
ilies, with the obvious predominance of the Asplenia-
ceae (23%) and Dryopteridaceae (23%) families. Oth-
er families are few in numbers and mostly represent-
ed by small quantity of species.

A distribution analysis shows widespread spe-
cies, which grow on most of the territory of Ukraine
(41.02%). The rest of the ferns have a limited distri-
bution in some regions (30.77%) (Polissya, Carpath-
ian Mountains, forest-steppe zone, etc.) or are only
known to be in certain locations (28.21%). The last
of these are rare ones and included to Red Book of
Ukraine (12). Their populations are small with few
representatives. Most of the fern species of Ukraine
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being shade and moisture-loving, grow under forest
canopy or in specific habitats, mainly in the Polis-
sya region. These forests are being heavily trans-
formed by logging. Any disturbance of forest vege-
tation leads to ecological imbalance and destruction
of most of the fern populations. With the increase of
environment transformation the natural habitats of
ferns are becoming small and fragmented, so some
species are on the brink of extinction and protected
at regional or national levels (see Table 1).

Based on the results of the evaluation of the re-
source potential of the analyzed ferns, they were di-
vided into several groups of species (see Table 1).
Based on estimation, only Athyrium filix-femina (L.)
Roth, Dryopteris filix-mas (L.) Schott and Pteridium
aquilinum have resource significance and are avail-
able for sustainable wild collection and wide eco-
nomic importance. The resources of other species
are limited and inaccessible for harvesting from the
wild. Most of them are protected on regional, nation-
al or global level.

Thus, more than half of the medicinal ferns
have little distribution in Ukraine and many of them
are endangered and are in need of protection. Their
populations, mostly, are small-numbered or repre-
sented by isolated individuals. For this reason, 11 spe-
cies of medicinal ferns from the total number stud-
ied are protected at the state (national) level and are
included in the Red Book of Ukraine (12); 19 species
are protected at regional level and listed on the Re-
gional Rare Checklists. Some of them are protected
only in certain areas (administrative regions), where
there is a threat of depletion of their populations. Be-
sides that, ten species from the total number studied
are threatened at an European level (see Table 1), ac-
cording to data from global or European regional as-
sessment (13).

The protection rank at European level of
Botrychium matricariifolium (A. Braun ex Doll)
W.D.J.Koch, Marsilea quadrifolia L. and Pilular-
ia globulifera L. has been identified as Near Threat-
ened . There are rare species with a scattered distri-
bution throughout Europe. They are listed as threat-
ened on all available national red lists, including
Ukraine’s, and populations are declining almost ev-
erywhere. Species, such as Adiantum capillus-ven-
eris L., Botrychium lunaria (L.) Sw., Salvinia natans

(L.) All, Onoclea struthiopteris, Polypodium vulgare
L. and Thelypteris palustris (Salib.) Schott are clas-
sified in the European Red List as Least Concern as
they are widespread and abundant, however they ap-
pear to be declining throughout much of their range
with some localities going extinct (13). The first three
species are added to the Red Book of Ukraine, how-
ever the populations of Salvinia natans have been
found lately in many localities with a high number
of representatives and the overall trend is stable with
range extensions around some river basins. Ono-
clea struthiopteris, Polypodium vulgare and Thelyp-
teris palustris are abundant in large areas, although
protected in some regions. Botrychium multifidum
(S.G. Gmel.) Rupr. has been identified as Data De-
ficient (DD) on European level, but is in decline in
Ukraine and included in the Red Book as rare species
(Table 1). In addition, the Red Book of Ukraine in-
cludes Asplenium adiantum-nigrum L., Cheilanthes
acrostica (Balb.) Tod., Cystopteris fragilis (L.) Bernh.
and Woodsia ilvensis (L.) R.Br., as populations with a
decreasing number of representatives.

The current main threat for many wild ferns
of Ukraine is disturbance of the ecological balance
of their living environment, including: general eco-
system dehumidification, wetland amelioration, for-
est exploitation (deforestation, intensive logging, de-
crease of the area of old-growth forests), habitat frag-
mentation as a result of anthropogenic transforma-
tion of the environment, wild fern collection, live-
stock grazing and related agricultural threats, local
fires, recreation and tourism. The most sensitive to
these threats are stenotopic species, the populations
of which are characterized by weak adaptive proper-
ties, high sensitivity to any change in the habitat or
the surrounding areas, slow regeneration after stress
and implementation of life strategy in a stable envi-
ronment (14).

There is a general trend in many parts of
Ukraine towards a decrease in the humidity of eco-
systems due to prolonged drought, draining of
marshes and other wetlands, amelioration of wet-
lands and their subsequent use for agricultural pur-
poses. As a result, we observe irreversible damage to
the ecological balance of ecosystems and depletion
in the populations of many medicinal ferns, such as
Adiantum capillus-veneris, Marsilea quadrifolia, Pil-
ularia globulifera, Thelypteris palustris and others
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(Table 1). Further dehumidification of ecosystems
threatens their survival. The majority of fern habi-
tats are a fragmented and isolated as a consequence
of human activity such as livestock grazing and pas-
tures burning, recreation and tourism because plants
cannot cope with the trampling, grazing and waste
from stock.

Cutting of forest and unfavorable forest man-
agement are further dangers for most of the ferns
growing under the canopy of trees, such as Aspleni-
um adiantum-nigrum, A. scolopendrium L., Blech-
num spicant (L.) Roth, Gymnocarpium dryopteris (L.)
Newman, Onoclea struthiopteris, Oreopteris limbos-
perma (Bellardi & All.) Holub, Ophioglossum vulga-
tum L. The restoration of populations of these spe-
cies may last a very long time. There is no informa-
tion available on current population trends for these
species, but the populations are likely to be declin-
ing and fragmented following the general trend of
destruction and degradation of shallow wetland and
forest habitats. In addition to the loss of habitats,
overcollection of plants is a significant threat to some
rare wild ferns. Many ferns of Ukraine are non-har-
vest plants, but some of them are used for landscape
gardening that may be indicated as a potential risk of
extinction.

The state of the majority of the studied medici-
nal ferns populations is threatened, as they have lim-
ited distribution and populations often are repre-
sented by isolated individuals and the resources are
meager (see Table 1). Thus, harvesting of raw mate-
rial from the natural environment poses a real threat
of extinction.

Analysis of the data on the medicinal effect of
biologically active compounds identified in the an-
alyzed ferns showed a wide range of their proper-
ties. More than 80% of the ferns have anti-inflam-
matory, laxative, lactogenic, anthelmintic, diuret-
ic, expectorant, anesthetic, antioxidant and hepa-
toprotective properties (Table 1). Most of the ana-
lyzed ferns (64.1%) have been studied and found to
be useful with their anti-inflammatory effect on the
stomach and intestines, and their anthelmintic, as-
tringent or light laxative effects. The most famous
among them are Onoclea struthiopteris, Polypodi-
um vulgare, Pteridium aquilinum and some others.
Concerning diseases of the respiratory system (in-

cluding using them as an expectorant and antipyret-
ic agent), it is known that nearly 45% of the analyzed
fern species are used, indicating a vastly researched
knowledge about medicinal ferns, which are used to
treat respiratory problems. The information about
the pharmacological properties or medicinal use of
six species (Asplenium fontanum (L.) Bernh., Azolla
mexicana C. Presl, Cheilanthes acrostica (Balb.) Tod.,
Dryopteris caucasica (A. Braun) Fraser-Jenk.& Cor-
ley, Dryopteris villarii (Bellardi) Woyn.ex Schinz &
Thell., Oreopteris limbosperma (Bellardi & All.) Hol-
un and Pilularia globulifera L.) is insignificant to in-
determinate, however the main biologically active
ingredients were investigated.

The results of the present study demonstrate
that these ferns are not as important medicinally as
vascular plants in Ukraine, but have considerable
importance as obligate components in most of for-
est systems. Many of them need protection due to ir-
reversible changes in their habitat. The featured table
shows the common characteristics of wild medicinal
ferns of Ukraine.

CONCLUSIONS

The use of ferns in Ukraine for their medici-
nal and other economic value, including ornamen-
tal use, is limited, but at the same time, the popu-
lation densities of many species have decreased pri-
marily due to deforestation and disturbance of hab-
itats. Further research is needed to gather informa-
tion about the population size, threats and trend of
these species throughout their range. Therefore, a
significant effort should be taken for the conserva-
tion of the species, which are highly sensitive to any
change in the habitat. If the protection measures are
followed strictly, further studies on ferns as perspec-
tive potential for pharmaceuticals could bring many
more medicinal benefits.
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