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ABSTRACT

About 350 wild medicinal species that exist in the territory of North Macedonia are used in traditional medicine. Apart from
medicinal purposes, medicinal plants are also used for culinary and recreational purposes. Among the medicinal plant species, the
endemic species Sideritis scardica Griseb., whose presence has been recorded in the Balkans, has a special place. History, tradition
and oral transmission of medicinal recipes speak for the daily use of this plant since ancient times. Wanting to preserve the
traditional knowledge of S. scardica Griseb. from oblivion, the purpose of this research is to document its use in everyday life,
especially its traditional use. As part of this research, an ethnobotanical survey was conducted in the period from June to
September 2024 in North Macedonia. One hundred respondents were included in the research, and the obtained results showed
that the respondents are well acquainted with this plant. The folk name Mountain tea is the most commonly used in our country.
This plant is mostly used in the form of tea for recreational purposes (80%), while only 20% for medicinal reasons. Percentage-
wise, Mountain tea is mostly used for the treatment of colds, followed by urinary, digestive and respiratory problems. In our
country, people prefer buying the plant to collecting it in nature. This research provides data on the traditional use of S. scardica
Griseb. in North Macedonia, and hence suggests that, in order to avoid the loss of traditional knowledge, greater efforts are
needed to preserve and record the knowledge of use, not only for this plant but also for other medicinal plants.
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M3BOJ

Oko 350 AMBJbUX JIEKOBUTHUX GU/BHUX BPCTA KOje mocToje Ha TepuTopuju CeBepHe Make/loHHje KOPUCTE Ce y TPaAULIMOHAHO]j
MeauLuHU. [lopes JIEKOBUTHX CBOjCTaBa, IEKOBUTE GHJ/bKe Ce KOPHCTe U y KyJIMHAPCKe U peKpeaTHBHe cBpxe. Mehy JieKoBUTHM
6u/bKaMa NoceGHO MeCcTO 3ay3uMMa eHJieMcka BpcTa Sideritis scardica Griseb., ddje je mpucycTBo 3abesexkeHo Ha basykany.
HcTopuja, Tpaauuyja ¥ ycMeHa Npe/iaja JIeKOBUTHX peliellaTa roBope 0 CBAaKOJHEBHO] YIOTpe6U oBe GUJbKe jolll O/ JaBHUHA. Y
>KeJbU Jla ce TpaJAHLIMOHAIHO 3Hame 0 S. scardica Griseb. CauyBa o/ 3a60paBa, LI/b OBOT HCTPAXKUBAaHA je JOKYMEHTOBal€e heHe
CBaKO/JJHEBHE, 4 HAPOUUTO TpaJHULMOHA/NHe yroTpebe. Kao feo UcTpaxuBamwa, y epruoAy of jyHa Ao centeMbpa 2024. roauHe,
CIpoBe/ieHa je eTHOG0TaHNYKA aHKeTa y CeBepHOj MakeZoHUjH. Y HCTpaXUBamwy je ydyecTBoBaso 100 ncnuTaHUKa, a J06UjeHU
pe3yJITaTy MoKa3alu Cy Jja Cy UCIUTAHUIM JO6PO YIO3HATH ca OBOM OM/bKOM. HapoJHM Ha3uB “IJIaHUHCKYU 4aj” Hajuewthe ce
KOpHUCTH y Hamoj 3eM/bd. OBa GUJbKA Ce YrJaBHOM KOPHUCTU y OGJIMKY 4aja y pekpeatuBHe cBpxe (80%), fok ce camo 20%
KOPHCTH U3 MeAUIMHCKUX pa3Jora. Kaza je y nuTamy MeJUIIMHCKA YyIOTPe6a, IJIAHMHCKY 4Yaj Ce HajBUILEe KOPUCTH 3a JieYeHe
npexJazia, 3aTUM YPUHAPHUX MP06JIeMa, IUTeCTUBHUX U PECIMPATOPHUX Tero6a, ¥ CJINYHO. Y Halloj 3eMJbH, JbY AU BUILE BoOJIE /1a
KyIyjy OBy OWUJbKY HEro Ja je caMd CaKymbajy y npupozaud. OBo HCTpakUBame Mpyka NOJaTKe O TPaAUIMOHAIHOj YHOTpe6GU
S. scardica Griseb. y CeBepHoj MakeoHUjU. MoXe ce 3aK/bYYUTH Ja je, KaKo OU ce U36erao ryoUTaK TPaJULMOHAJHOT 3Hakha,
noTpe6GHO YJIOXKUTH Behe Hamope y odyBame U OeJiexere 3Hawba 0 YIOTpe6H, He caMo oBe 6uJbKe, Beh U ApPYrux JIEKOBUTHX
Ou/baka.

KibyuyHe peun: Sideritis scardica Griseb., 1eKOBUTO 61J/be, eETHOG0TAaHUUKO UCTPAKUBabe, TPAJULMOHAIHA yIIOTpe6a

1. Introduction is no evidence of spontaneous vegetative reproduction

The species Sideritis scardica Griseb. belongs to the
Lamiaceae family. It is a perennial herbaceous plant
with a well-developed root system. The stem of this
plant reaches a height of 15-40 cm, and it can be
branched and/or unbranched and woody at the base.
The leaves are opposite from each other, covered with
characteristic gray hairs. The flowers are yellow
colored, arranged in racemes. Generally, the plant
reproduces by seeds; also, in cultivation, vegetative
reproduction is possible by rhizome division, but there

(Assenov and Ganchev, 1978; Evstatieva et al, 1990;
Evstatieva, 2006; Evstatieva, 2011). Specifically, this
species belongs to the section Empedoclia (Rafin.)
Benth,, and it is an endemic plant of the Balkans. It is
commonly found in the central and western regions of
the Republic of North Macedonia, Serbia, the
southwestern parts of Albania, the southern parts of
Bulgaria, the northeastern parts of Greece and the
European part of Turkey (Heywood, 1972; Petrova and
Vladimirov, 2010). This species is drought tolerant and
occurs in open, dry, stony places, on calcareous and
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shallow, eroded soils. It grows in subalpine and alpine
vegetation zones and rocky slopes at an altitude of
1,000 to 2,200 meters (Todorova and Trendafilova,
2014; Evstatieva et al, 2014). S. scardica Griseb. is a
very popular plant species that is also known by other
different terms which usually come from the mountain
where they are collected. In Macedonia this plant is also
called “Sharplaninski caj’, in Bulgaria “Pirin tea”,
“Mursal tea” or “Alibotushki tea”, in Greece “Greek
mountain tea” (Todorova and Trendafilova, 2014).

Plant species that belong to the genus Sideritis are
rich in many different chemical compounds, bioactive
secondary metabolites: terpenes, flavonoids, essential
oils, iridoids, coumarins, lignans and sterols (Yankova-
Tsvetkova et al,, 2013). The pharmacognostic analysis
of this plant has been done by many different authors
(Janeska et al.,, 2007; Kostadinova et al., 2007; Alipieva
et al., 2010; Yankova-Tsvetkova et al.,, 2013; Todorova
and Trendafilova, 2014). Essential oils, tanins, small
amounts of mucilaginous substances and phenolic
compounds have been detected in the upper parts of
the stems, leaves and flowers (Janeska et al., 2007). The
pharmacological activity of the species of this genus,
especially the species S. scardica Griseb., is due to the
presence of flavonoids and phenols (Alipieva et al,
2010; Yankova-Tsvetkova et al, 2013). Literature data
indicate the fact that the essential oil of Sideritis
scardica Griseb. contains over 100 compounds in
variable amounts belonging to the group of
monoterpenes, sesquiterpenes, diterpenes, and
aliphatic and aromatic compounds (Todorova and
Trendafilova, 2014). There are also literature data in
which the presence of not only bitter substances but
also minerals such as iron, copper, zinc, calcium,
potassium, magnesium, sodium, cobalt and selenium
have been determined (Kostadinova et al.,, 2007).

The plant S. scardica Griseb. has a long history of
collection in nature and exploitation due to its aromatic
properties that make it suitable for use in local cuisines.
It is used as a tea for recreational purposes, but also for
the treatment of certain diseases. This species works
favorably in the treatment of diseases of the
respiratory tract (asthma, cough, bronchitis, pulmonary
emphysema) and gastrointestinal tract, as well as for
immunomodulatory and diuretic effects. In addition,
ethanol extracts of mountain tea have traditionally
been used as an antiseptic for the oral cavity (Feistel et
al, 2018). The aerial parts of mountain tea are
traditionally known for their anti-inflammatory,
antimicrobial,  antibacterial, antirheumatic and
gastroprotective properties (Tadi¢ et al, 2012). So far,
there have been no registered or authorized medicinal
products in the European Union containing the plant
species S. scardica Griseb. as an active ingredient (EMA,
2015; EMA, 2015). The plant extract containing
monoterpenes, sesquiterpenes, diterpenes, triterpenes,
sterols, flavones, coumarins and phenylpropanoids has
only been reported (Fraga, 2012; Petreska Stanoeva
and Stefova, 2013).

Unfortunately, all these data are not sufficient to
provide a complete picture of this plant species.
Further research is needed regarding the potential
positive effects and mechanisms of action of the
bioactive compounds of S. scardica Griseb., as well as
ethnobotanical research on its traditional use. Hence,
the aim of this study is to give an overview of the use of
S. scardica Griseb. in everyday life, with special

emphasis on its traditional use in the Republic of North
Macedonia.

2. Materials and methods

In this research, an online survey was conducted in
the period from June to September 2024 in the
territory of Republic of North Macedonia. One hundred
respondents from North Macedonia were interviewed,
using a structurally designed questionnaire consisting
of 11 questions (“What is your gender?”, “How old are
you?”, “What is your level of education?”, “What is your
nationality?”, “Where is your place of residence?”, “Do
you use Mountain tea?”, “What are the folk names you
use for Mountain tea?”, “Do you prefer to use this tea for
enjoyment or to treat some health problems?”, “Specify
the health problem for the treatment of which you use
this tea”, “Give a recipe for a medicinal solution prepared
from Mountain tea!” and “Do you buy or collect this
tea?”). The criterion used for selecting respondents was
to be over 50 years old because older people have
greater experience and knowledge regarding this issue.
During the interview, informants shared their
knowledge and experience about using S. scardica
Griseb. The Microsoft Excel program was used to
summarize and process the obtained data and present
the obtained results in analytical and graphic form.
Further analysis was carried out to compare the
obtained data with the ethnobotanical literature.

3. Results and discussion

About 350 wild medicinal species that exist in the
territory of North Macedonia are used in traditional
medicine (Rexhepi etal,, 2013, 2014, 2018). Among the
medicinal plant species, the Balkan endemic species S.
scardica Griseb. has a special place. This research
provides data on the traditional use of this plant in
North Macedonia.

In order to obtain a more detailed statistical
description of the participants, a sociodemographic
characterization was made in this research, as an initial
part of the survey. Here, the questions were aimed at
determining the gender, age, level of education,
nationality and place of residence of the participants.

Out of 100 respondents, 76 (76%) declared
themselves as female, while 24 (24%) declared
themselves to be male. In this research, the female
gender was predominant (Figure 1).

What is your gender?

Hfemale Cmale

Figure 1. Graphic representation of the
respondents’ gender
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During the selection of the surveyed people, the
tendency was towards older people whose age limit
exceeds 50 years. Namely, older people are expected to
have greater experience and knowledge regarding this
issue. In response to the question “How old are you?”,
the largest number of participants, 50 (50%), answered
that they are over 50 years old, 23 participants (23%)
answered 30-50 years old, and 27 (27%) answered
that they are between 18 and 35 years of age.

The received answers about the level of education
showed that 60 respondents (60%) have completed
secondary education (high school), 29 (29%) have
completed university education (faculty), 9 (9%) have
finished primary school, and only 2 (2%) have acquired
higher education (Figure 2).

LEVEL OF EDUCATION?

High school [

Faculty |

Primary school |

Higher education |

0 10 20 30 40 50 60 70

Figure 2. Presentation of the data obtained for the level
of education

In response to the question “What is your
nationality?”, out of the total number of respondents,
76 declared themselves to be of Macedonian
nationality, 14 - Albanian nationality, and 10 - Serbian
nationality.

The majority of the respondents, 84, are from the
city of Kumanovo, followed by 11 from Skopje, 2 from
Ohrid, 2 from Veles and only 1 from Strumica
(Figure 3).

Place of residence?
Strumica
Veles
Ohrid I
skopic [

0 10 20 30 40 50 60 70 80 90

Figure 3. Data obtained on the respondents’ place of
residence

Regarding the use of S. scardica Griseb., the largest
number of respondents (88) answered that they use
mountain tea, while 12 gave a negative answer.
Dragoeva et al. were the first to conduct research in
Bulgaria on a targeted group of respondents on the
traditional use of many plant species, including S.
scardica Griseb. They reported that the respondents
have a well-preserved and nurtured tradition of
passing on the knowledge about the species (Dragoeva
etal, 2021).

Among the respondents, the most commonly used
folk name for this plant species is Mountain tea - 89
responses, followed by Sarplanin tea - 5 responses, and
Macedonian tea and Russian tea - 3 responses each
(Figure 4).

Commonly used folk names for mountain
tea

100
90
80
70
60
50
40
30
20
10

Mountain tea Sarplanin tea Macedonian tea Russian tea

Figure 4. Graphic representation of the most commonly
used folk names for mountain tea

A tea made from the plant species S. scardica
Griseb. has been approved by the European Medicines
Agency (EMA) as a traditionally used herbal medicinal
product, based on its long-standing use to relieve
coughs associated with colds and to relieve mild
gastrointestinal discomfort (European Medicines
Agency, 2015).

In our research, the respondents mostly use this
tea for enjoyment (80% of the respondents) and less
often for the treatment of some health problems (20%
of the respondents).

As regards the question “Specify the health problem
for the treatment of which you use this tea”, the
surveyed people gave different answers. This tea is
mostly used to treat colds, and less often for
detoxification, treatment of urinary infections, stomach
problems, gynecological problems, gastritis, and
digestive and respiratory tract (Figure 5). In an
ethnobotanical survey on the use of medicinal plants in
Greece done by Tsioutsiou et al., it was determined that
S. scardica Griseb. is commonly used to treat
inflammation of the respiratory tract and cough
(Tsioutsiou et al., 2019). The use of the S. scardica
Griseb. tea in the southern parts of Kosovo was mostly
for the treatment of bronchitis (Mustafa et al,, 2020).
The literature data have shown that regular
consumption of mountain tea can result in a reduction
in body mass and the prevention of insulin resistance
by reducing the blood levels of glucose and
triglycerides, as well as by increasing the content of
glycogen in the liver. In addition, this tea also showed
antioxidant properties and an increase in catalase
activity in the liver (Jeremic et al, 2019). The genus
Sideritis can also be used in the form of ethanol extracts
locally on the skin, but also in the form of an antiseptic
solution after tooth extraction (Todorova and
Trendafilova, 2014). Literature data has also been
found on the positive effects of this plant on memory
and general cognitive abilities, especially in the elderly,
and this most likely results from the increased cerebral
blood flow and the increased content of oxygenated
hemoglobin in the blood, especially in the prefrontal
cortex. S. scardica Griseb. extract also acts as an
inhibitor ~of monoamine neurotransmitters -
serototnin, noradrenaline and dopamine, in Vvitro,
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which may result in improved mood (Zhao et al,, 2010;
Knorle, 2012). Recently, promising results have been
reported from studies performed on rats for the
improvement of glucose tolerance and triglyceride
levels, as well as antioxidant effects of a 70%
aqueous/ethanolic extract of S. scardica Griseb.,
possibly mediated through the activation of AMPK
(Jeremic et al., 2019).

Name the health problem for
which you are using this tea!

FOR GYNECOLOGICAL PROBLEMS
GASTRITIS

FOR KIDNEYS

DIGESTIVE AND RESPIRATORY SYSTEM
FOR STOMACH PROBLEMS

FOR DETOXIFICATION

FOR URINARY SYSTEM PROBLEMS
COLD

0 2 “ 6 8 10 12

Figure 5. Display of the responses received for the
health problem treated by the people

The use of S. scardica Griseb. for medicinal
purposes is due to its chemical composition. As a result
of the high concentration of phenolic compounds, S.
scardica Griseb. extracts show dose-dependent anti-
inflammatory and gastroprotective activities. In
addition, the high content of some phenolic
compounds, especially certain flavonoids, can result in
cytotoxic activity against cancer cells (Tadi¢ et al,
2012). The samples of the genus Sideritis (S. scardica
Griseb. and S. raeseri Boiss & Heldr) collected from
Albania, Bulgaria and North Macedonia are similar in
their chemical profiles (both phenolic compounds and
diterpenes) and antioxidant activity; the found
differences are not essential (Ibraliu et al.,, 2015).

The chemical profile of S. scardica Griseb. from
North Macedonia revealed more than 90 compounds,
with diterpenes and hydrocarbons predominating.
Thirty-two mono and sesquiterpenes were registered
in very small, trace amounts. The main sesquiterpenes
detected in wild and cultivated species of S. scardica
Griseb. are: transcaryophyllene, & - cardinol,
caryophillene oxide and a-cadinol. a-cadinol was
defined as the most dominant component of the
essential oil (Kostadinova et al., 2007).

During the analysis of the essential oils of six
different populations of S. scardica Griseb. from
Bulgaria, 37 components were identified (a-pinene, (3-
pinene, oct-1-en-3-o0l,  phenylacetaldehyde, B-
bisabolene, benzyl benzoate and m-camphor). A low
content of oxygenated mono- and sesquiterpenes was
registered as a specific difference for all tested samples
(Kostadinova et al., 2008; Koc and Sari, 2009).

The quantitative analysis of S. scardica Griseb.
revealed the highest flavonoid content in the full
flowering stage (0.34%), while the lowest content in
the seed ripening stage (0.02%) (Ignatov, 2017).

As regards the recipe for a medicinal solution
prepared from mountain tea, 54 respondents from our
research answered that they do not know, while 44
respondents answered that they prepare it as tea, and
only one respondent answered that they prepare
mountain tea in the form of tincture (Figure 6). The
survey of Pieroni (2017) on the traditional use of

medicinal plants in Albania found that the plant species
S. scardica Griseb. was most often used in the form of
tea. Also, an ethnobotanical survey conducted in North
Macedonia mentioned the use of S. scardica Griseb. as
tea for medicinal purposes (Miskoska-Milevska et al,
2020). Kiiltiir's ethnobotanical survey research showed
that many different plant species are used not only for
their medicinal properties, but also as food, tea, spices
or for coloring. Moreover, in the study area, the whole
plant of S. scardica Griseb. was used (Kiiltiir, 2008). In
their ethnobotanical research, Mustafa et al. (2020)
reported that the most common parts used are the
aerial parts of S. scardica Griseb., mostly in the form of
tea. Unfortunately, the results obtained from the
research of Zuna Pfeiffer et al. (2020) indicated that the
valuable ethnobotanical knowledge in the investigated
areas in north-eastern Croatia are disappearing.

Give a recipe for a medicinal solution
prepared from mountain tea!

- ] don't know
e

Tincture

Figure 6. Graph showing the data obtained for the
preparation of a medicinal solution

This tea can be found on the shelves in the
markets, but also in the wide mountain meadows. The
question “Do you buy or collect this tea?” gave the
following responses: out of the 100 respondents, 75
buy it, 14 collect it, while 5 both buy and collect it; six
people did not answer the question (Figure 7).

DO YOU BUY OR COLLECT THIS TEA?

Buyand collect 1l

Collect B |

Buy [ ,—

0 10 20 30 40 50 60 70 80

Figure 7. Graphical representation of the purchase or
collection data

The collectors of the mountain tea, S. scardica
Griseb., mentioned various collecting regions of the
country. Some of them are: Kumanovo region, Kriva
Palanka region, Veles region, Berovo region, as well as
the mountain areas, especially on Galicica Mountain
(Figure 8).

In the ethnobotanical research carried out by
Mincheva et al, it was noted that S. scardica Griseb. is
an endangered Balkan endemic plant species whose
collection in nature for trade is strictly prohibited. The
popularity of this species has increased in recent
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decades in Bulgaria, resulting in greater vulnerability of
the wild populations. Their research showed that there
are many cultivated plots in the Central Rhodopes (e.g.
Trigrad, Chepelare, Mugla, Momchilovci), as well as
smaller plots in their own, home gardens, but also in
larger plots for commercial purposes. The local people
in these areas are interested in the cultivation of S.
scardica Griseb., which could be considered as a good
practice for the conservation of this plant species
(Mincheva et al,, 2022).

Cultivated in Veles region
own garden % /
0 Q

Sveti Nikole
region
7%

Galicica
mountain
14%

Kriva Palanka
region
7%

Kumanovo
region
22%

Figure 8. Graphical representation of the most
common collecting regions for this tea

A recent ethnobotanical survey conducted in
north-western part of Croatia showed that the local
people still nurture the practice of cultivating and
gathering plants. The informants also considered the
herbal remedies as a very important part of their life
(Krstin et al, 2024). Janackovi¢ et al. (2022)
emphasized that smaller and specific Balkan areas can
be an important reservoir of ethnobotanical knowledge
on the traditional use of medicinal plant varieties. Their
final results showed the great importance of wild edible
plants in daily life, as well as in traditional medicine.

Figure 9. Collection of S. scardica Griseb. in rural areas
of North Macedonia (photo by Elizabeta Miskoska-
Milevska)

The final data of the present survey suggest that
the plant species Sideritis scardica Griseb. is known
among the Macedonian people. It is worth mentioning
that it is used quite often for enjoyment by different
population groups, but also for the treatment of various
health conditions.

4. Conclusions

S. scardica Griseb., also known as Mountain tea, is
an endemic plant species present in the Balkan
Peninsula. Its biochemical composition abounds with
essential oils, tannins, mucilaginous substances,
flavonoids,  polyphenolic = compounds, iridoids,
coumarins, lignans, sterols and mineral substances. The
presence of all these important chemical compounds
actually give Mountain tea its medicinal, nutritional and
aromatic properties. Therefore, this tea is attractive to
all populations, from the youngest to the oldest.

The ethnobotanical research on the knowledge and
use of S. scardica Griseb. (Mountain tea) was conducted
in the territory of the Republic of North Macedonia. The
obtained results showed that the people in these areas
are familiar with this plant species, as well as with its
medicinal properties and ways of use. As for the most
common form of consumption by the surveyed
population, the recipe for preparing tea is listed, and
most of the time the consumption is just for enjoyment
rather than for medicinal purposes. Only 20% of the
respondents use this plant species to treat certain
health conditions. Percentage-wise, Mountain tea is
mostly used for the treatment of colds, followed by
urinary, digestive and respiratory problems. The
knowledge we have today about the use of plants in
food is mostly due to the transmission of information
and experience from the old generations. Hence, in
order to avoid the loss of traditional knowledge,
greater efforts are needed to preserve and record the
knowledge of use, not only for this plant but also for
other medicinal plants.
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