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Ethnopharmacological relevance: Medicinal plant species in Lebanon are experiencing severe threats
because of various environmental conditions, human expansion footprints and recent growing global
demand. Organized research and information on indigenous medicinal plants and knowledge have been
very limited and little efforts have been invested to develop a complete inventory for native medicinal
plants and associated traditional knowledge in the country. Recognized as a key biodiversity area of the
Mediterranean Basin, Mount Hermon hosts important richness of medicinal plants that has been tra-
ditionally used in treatment of many illnesses since generations. Novel knowledge gathered by the
present investigation is important in preserving indigenous knowledge of Mount Hermon community
and revitalizing traditional herbal medicines.
Material and methods: Ethnopharmacological information was collected by semi-structured interviews
with 53 native informants (herbalists, traditional healers, midwives and local adult villagers) in 13 towns
and villages surrounding Mount Hermon. The interviews were conducted through guided field visits and
discussion groups whilst collecting plants specimens. Taxonomical identification of plant species was
based on the determination keys of the “New Flora of Lebanon and Syria” and specimens were deposited
at the herbarium of the Research Center for Environment and Development at Beirut Arab University.
Results: The results obtained indicate that 124 plant species of Mount flora are still used in traditional
medicine by the local communities as an important source of primary health care and treatment of a
wide range of different illnesses. These species belonged to 42 families and 102 genera. Compositae (19
species), Labiatae (18 species), Rosaceae (11) and Umbelliferae (11) formed the dominant families. In-
formants' Consensus Factor (FIC) analysis revealed that among the 14 illness categories used, respiratory
(0.94), gastrointestinal and renal (0.93), genital systems (0.92) had the highest FIC values. The Medicinal
Importance (MI) of these systems had also the top positions (16.24, 13.60, 13.18 and 12.09, respectively),
whilest Mentha spicata subsp. condensata (Briq.) Greuter et Burdet recorded the heighest Cultural Im-
portance (CI) value at 4.75.
Conclusion: This study documents for the first time the ethnopharmacological knowledge regarding part
of the Lebanese flora in Mount Hermon. The perpetuity of this knowledge of successive generations can
be used as an important tool for the future phytochemical, pharmacological, and toxicological studies, as
well as conservation and management of medicinal plants as part of the local cultural heritage.

& 2015 Elsevier Ireland Ltd. All rights reserved.
1. Introduction

Medicinal plants help in alleviating human suffering and are
widely used for traditional remedies, pharmaceutical materials
and trade (WHO, 1993; FAO, 2008). Since time immemorial, the
healing power of medicinal plants and associated knowledge have
been discovered and practiced through successive civilizations as a
rved.

aydoun).
pivotal tool in the maintenance of health, prevention of diseases
and treatment of wide range of illnesses in the Mesopotamia.
Sumerian and Babylonian pharmaceutical prescriptions dating
back to 3000 BC allow the extant evidence for herbal medical
practice in ancient Mesopotamia. Ancient Chinese and Indian re-
cords written as early as 2500 BC followed by Ebers Papyrus
written circa 1550 BC, represent collections of numerous herbal
proscriptions used for therapy of wide range of diseases (Nikbakht
and Kafi, 2004; Saad et al., 2005; Azaizeh et al., 2010).

Humankind was compelled to use natural substances across
the ages and a considerable traditional knowledge of medicinal
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plants was built over four Millennia and shared through successive
generations at first orally and later in written form as papyri,
baked clay tablets, parchments, manuscripts, herbals and finally
printed herbal, pharmacopoeias and other works (Petrovska, 2012;
Teall, 2013). The international community has recognized the de-
pendence of many indigenous communities on biological re-
sources including medicinal plants notably in the preamble to the
Convention on Biological Diversity. There is also a broad recogni-
tion of the contribution that traditional knowledge can make to
both the conservation and the sustainable use of biological di-
versity, two fundamental objectives of the Convention (CBD, 1993).

Interest in medicinal plants is reemphasized during the last
decades and numerous medicinal plant species are being screened
for pharmacological activities and advancement of novelties in
drug discovery. Based on the astonishing proportion of 18.9% of
total plant species around the world, FAO estimates the number of
medicinal plant species to reach more than 50,000 (Schippmann
et al., 2002). Despite the ancient nature of the tradition, it is es-
timated that 70–80% of people worldwide rely on medicinal plants
to meet their primary health care needs and that 25% of pre-
scription drugs contain active components derived from higher
plants (WHO, 1993; FAO, 2008).

During the last three decades, the worldwide market of tradi-
tional medicine has seen substantial growth in herb and herbal
products. Rapidly rising demand and exports of medicinal plants
attest to the global interest in these products as well as in tradi-
tional health systems. International sales of herbal products to-
taled an estimated US $60,000 million in 2002 (FAO, 2008).

The Mediterranean basin is well known for its richness in flora
biodiversity that has resulted in a wealthy heritage of medicinal
plants and pertaining associated traditional knowledge (Pan et al.,
2014). It is one of the world's major centers of plant diversity,
where 10% of the world's higher plants can be found in an area
representing 1.6% of the Earth's surface (Médail and Quézel, 1999).
A total of 25,000 species and exceptional high endemicity are
found in the region. Despite the widespread acknowledgment of
this fact, precise data on the distribution and status of medicinal
plants is still particularly lacking in many countries of the East
Mediterranean region.

Situated on the Eastern shores of the Mediterranean at the
meeting point of the Mediterranean Basin and Fertile Crescent
region, Lebanon covers a total of 10,452 km2 most of which is
mountainous. The country hosts some of the many key biodi-
versity areas in the Mediterranean basin recognized to support
exceptionally high numbers of threatened and endemic species
(MoE et al., 2009). Mount Hermon forms a cluster of mountains of
Anti-Lebanon that is recognized for its floristic richness and va-
luable agro-ecological practices. With its three spectacular sum-
mits, the mountain spans across the border between Syria and
Lebanon reaching a height of 2,814 m above the Mediterranean
Sea. The mountain covers an area of about 1000 km2 and is sur-
rounded by a range of traditional communities of around 60,000
people inhabiting two towns (Rachaiya, Hasbaya) in addition to
several villages. The Mount stood throughout the rich successive
cultures in the Mesopotamia for its holistic and cultural value in
innumerable interactions with its surrounding communities
forming a harmonious blend of religious groups of Christians,
Sunni Muslims, Shiaa Muslims and the largest settlement of Druze
in Lebanon. Mount Hermon has always been recognized to capture
good deal of precipitations reaching 1000 mm and to have snow
capped peaks for most of the year. A recently reported first
checklist of Mount Hermon flora has revealed the importance of
the Mount as a rich source of medicinal plants and relevant tra-
ditional knowledge (Arnold et al., 2015).

In the last century, ethnopharmacological surveys conducted in
the Eastern Mediterranean have illustrated the importance of
many of these plant species in the health care system of the people
of the region (Ali-Shtayeh et al., 2000; Said et al., 2002; Abu-Ir-
maileh and Afifi, 2003; Jaradat, 2005; Sargın et al., 2013). Lebanon
as one of the important centers of flora biodiversity and endemism
([Médail and Quézel, 1999,Critical Ecosystem Partnership Fund-
CEPF, 2010]) is recognized for its wealth in medicinal plants which
have always been considered as an integral part of the culture and
as a credible source for healthcare (Malychef, 1989; Arnold, 1991).
Reports have shown that some of 130 plants are still currently
used in herbal medicine in the country (Abou Chaar, 2004; El
Beyrouthy et al., 2008; Deeb et al., 2013). In addition, the extensive
work of Arnold and co-investigators focusing on the phytochem-
istry and bioactivity of a wide range of plants have revealed much
of the ethnopharmacological properties of the Lebanese flora
(Arnold et al., 2000; Arnold et al., 2005; Cardile et al., 2009; Piz-
zano et al., 2010; Rigano et al., 2011).

Nevertheless, medicinal plant species in Lebanon are experi-
encing major threats of destructive harvesting practices, devas-
tating urbanization and anarchical expanding agriculture that are
progressively leading to extensive destruction of natural habitats
and degradation of forest ecosystems, there can be no guarantee
that the valuable resource of medicinal plants of Lebanese flora
can continue to survive (MoE et al., 2009; UNDP et al., 2013).

Organized research and information on indigenous medicinal
plants and knowledge have been strikingly limited and little ef-
forts have been invested to develop a complete inventory for na-
tive medicinal plants and associated traditional knowledge in the
country. It is highly likely that many potential medicinal plants in
this country still remain unexplored. Moreover much of the
knowledge on the use of medicinal plants in Lebanon is still held
by local communities, whose existence is now greatly affected by
demographic change and lifestyle modernization (MoSA and
UNDP, 2007). Consequently, traditional knowledge relevant to
medicinal plants is expected to erode to an alarming state while
no sufficient support from the government, public policies, in-
stitutional structures and management have been undertaken yet.

The present study aims to conduct field investigation to doc-
umenting the traditional use of medicinal plants in the rural
communities surrounding the Lebanese side of Mount Hermon as
a first step towards the conservation and sustainable use of local
biocultures. The results of this work will further serve in phar-
macological, phytochemical, toxicological and ecological studies
and will allow the preservation of the orally transmitted unique
ethnopharmacological knowledge of Mount Hermon flora to the
present and future generations.
2. Materials and methods

2.1. Study area

Exhaustive field survey was carried out during 2010–2014. The
study area covered around 1000 km2 including a wide range of
local communities with about 60,000 people inhabiting the two
towns of Rachaiya and Hasbaya, and 11 villages namely Dahr El
Ahmar, Aaqbe, Beit Lahia, Aaiha, Bakkifa, Ain Hircha, Ain Aata,
Tannoura, Kfar Chouba, Rachaiya El Foukhar, and Chebaa (Fig. 1).
The climate is classified as a typically Mediterranean with tem-
peratures averaging between 13.3 °C and 26.6 °C and one rainy
season of 600 mm annual average at lower altitudes that increases
up to more than 1000 mm at the peak of Mount Hermon. January
is in general the coldest month, while July and August are the
warmest ones.

Mount Hermon dominant Jurassic limestone and occasional
veins of basalt are broken by faults and solution channels to form
Karst topography. As most soils in Lebanon, the soil of Mt. Hermon



Fig. 1. Sites of study in the surrounding of Mount Hermon, Lebanon. Source: https://maps.google.com.
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is young and characterized by poor consistency and shallowness
especially on sloping terrains. Three major vegetation belts can be
distinguished at the different elevational gradients (Zohary, 1973;
Arnold et al., 2014). The elevations below 1300 m are greatly af-
fected by human settlements and agricultural activities including
vines, legumes, fruit trees and wheat. However, richness of the
herbaceous and grass associations of Malva, Eryngium, Triticum,
Trifolium, and a domination of Verbascum sinaiticum, Onopordum
heteracanthum, Centaurea hyalolepis, and Echinops viscosus are
found (Arnold et al., 2014). Scattered trees Prunus ursina, Crataegus
azarolus is characteristic of this vegetation zone. The elevations
between 1300 m and 1900 m are generally composed of ag-
gregates of the evergreen Quercus calliprinos and the deciduous Q.
brantii, Q. cedrorum, and Q. infectoria. Trees of Acer hermoneum,
Prunus usina, Pyrus syriaca and Prunus dulcis also form an im-
portant feature of this belt. Between these trees some woody and
small shrubs, particularly Poterium spinosum and Noaea mucronata
are highly evident. The area above 1900 m was characterized by
spiny xerophytic vegetation such as Astragalus coluteoides, As-
tragalus cruentiflorus, Astragalus deinacanthus, and Acantholimon
antilibanoticum. Some herbaceous species as Ziziphora canescens,
Ferulago frigida and Mentha microphylla are also seen.

2.2. Data collection of ethnopharmacological knowledge

Ethnopharmacological information was collected through
semi-structured interviews with knowledgeable native informants
during guided field walks and group discussions. The interviews
were conducted in Arabic language which is the sole native lan-
guage across the study area and whole country. Floristic voucher
specimens were collected during the interviews and identified
using the determination keys of Mouterde (1966, 1970, 1983).
Nomenclature and plant family delimitation follows EuroþMed
(2006) and Greuter et al. (1984, 1986, 1989, 2008). Voucher spe-
cimens were deposited in the herbarium at the Research Center
for Environment and Development, Beirut Arab University.
A total of 53 informants (37 men and 16 women) between 35

and 77 years old of native herbalists, traditional healers, midwives
and local adult villagers who are well known in the community for
their long practice in service provision of Mount Hermon and
knowledge were interviewed. The survey included detailed in-
formation regarding illnesses (therapeutic indication) treated by
each plant species, part(s) used, preparation and way of adminis-
tration, adverse effects, dosage and source of informant's knowl-
edge. Only those herbal remedies that were said to be handed
down from local traditional practices and directly indicated and
used by the interviewed informants were cited.

2.3. Data analysis

Frequency of informants (%) claiming the use of a species or any
ailments or disorder was computed. The ethnopharmacological
data were assigned into 14 categories and the homogeneity on the
informants’ knowledge was assessed by calculating the In-
formants' Consensus Factor (FIC) (Trotter and Logan, 1986) using
the following formula:

F N N N/ 1IC ur t ur( ) ( )= − −

Where Nur is the number of use reports for a particular illness
category and Nt is the number of species cited for the same par-
ticular illness category by all informants. FIC values range between
0 and 1, where ‘1’ indicates the highest level of consensus. Thus,
high FIC can be used to identify important plant species for search
of novel bioactive compounds. The Index of Medicinal Importance
(MI) as a relative importance index of the use of plant species was
obtained by dividing the number of use reports cited for a specific
disorder or ailment category by the number of species which have
this use (Carrió and Vallès, 2012).

The Fidelity Level (FL) defined as the percentage of informants
claiming the use of a certain plant species for a particular illness

http://maps.google.com


Table 1
Inventory of some medicinal plants of Mount Hermon-Lebanon, used in traditional medicine.

Specimen
code

Family Scientific name Arabic name Parts used Illness Preparation /Administration Use reports Freq.(%)

RCED78 Acanthaceae Acanthus syriacus Boiss. Shawk el jamal Leaf, fruit Wounds Inflammation Extract/ E Infusion/ I 5 9.43
5 9.43

RCED157 Aceraceae Acer monspessulanum subsp. micro-
phyllum (Boiss.) Bornm.

Kaykab haramon Seed Cough Decoction/ I 3 5.66

RCED32 Alliaceae Allium ampeloprasum L. Koraat barri ahmar Bulb, leaf Infections Juice/ I 4 7.55
Intestinal worms 3 5.66
Sciatica and lumbago 6 11.32
Rheumatism 6 11.32
Insect stings Powder, Crush/ E 48 90.57

RCED46 Allium rotundum L. Thoom ahmar Bulb, leaf Wounds Powder 10 18.87
Insect stings Crush/ E 48 90.57
Diabetes 5 9.43
Hypertension Powder, 15 28.3
Infections Crush/ I 13 24.53
Intestinal worms 12 22.64
Sciatica and lumbago 6 11.32
Rheumatism Juice/ E 6 11.32

RCED117 Anacardiaceae Pistacia terebinthus subsp. palaestina
(Boiss.) Engl.

Botom Leaf Hypertension Infusion/ I 5 9.43

Kidney stones 4 7.55
RCED116 Rhus coriaria L. Summaq Seed Diarrhea Powder, Crush/ I 35 66.04
RCED171 Araceae Arum palaestinum Boiss. Louf falastini Leaf Rheumatism Decoction, Maceration/ E 2 3.77
RCED159 Asparagaceae Asparagus acutifolius L. Halyoun barri Shoot Headache Decoction/ I 3 5.66

Root Jaundice 4 7.55
Liver diseases 3 5.66

RCED172 Berberidaceae Bongardia chrysogonum (L.) Spach Orf el deek Whole plant Inflammation Extract/ I 2 3.77
Cancer 1 1.89
Blood neoplasms 1 1.89

Tuber Epilepsy Extract/ I 3 5.66
Renal disorders Decoction/ I 4 7.55
Prostate disorders Hemorrhoids 4 7.55

2 3.77
RCED122 Boraginaceae Alkanna orientalis (L.) Boiss. Shenjar sharki Bark Wounds Decoction/ E 3 5.66

Gastric ulcer Decoction/ I 2 3.77
Intestinal disorders 2 3.77

RCED62 Capparaceae Capparis sicula Veill. subsp. sicula Kobar Bark, root Wounds Decoction/ E 4 7.55
Rheumatism 12 22.64
Diabetes Decoction/ I 4 7.55
Kidney stones 6 11.32
Gout 6 11.32

Fruit, leaf Aerocoly Infusion/ I 5 9.43
Impotency and sterility 4 7.55
Sciatica 8 15.09
Rheumatism 12 22.64

Flowering part Rheumatism Decoction/ E 12 22.64
RCED27 Caryophyllaceae Dianthus strictus subsp. multipunctatus

(Ser.) Greuter & Burdet
Koronfol moutaadid al
boukaa

Whole plant Toothache Infusion/ E 2 3.77

Inflammation 2 3.77
RCED162 Silene aegyptiaca (L.) L. Shentan el noreyyi Whole plant, seed Sore throat Steam/ E (Fumigation) 3 5.66
RCED100 Chenopodiaceae Blitum virgatum L. Rejl el waz Fruit Dyspnea Decoction/ I 3 5.66
RCED137 Compositae *Anthemis rascheyana Boiss. Baboonej Flowering part Infections Decoction/ I 2 3.77

Diabetes 1 1.89
RCED88 Carlina libanotica Boiss. Zend al abd al lebnani Root Hypertension Decoction/ I 1 1.89

Hypercholesterolemia 1 1.89
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Skin diseases Decoction/ E 1 1.89
RCED136 Carthamus tenuis (Boiss. & C.I. Blanche)

Bornm.
Kortum nahil Root Hemorrhoids Extract/ E 2 3.77

Seed Cancer Extract/ I 1 1.89
RCED14 Centaurea hyalolepis Boiss. Kantaryoun shaffaf Flowering part Fever Decoction/ I 2 3.77

Diabetes 4 7.55
RCED74 Centaurea iberica subsp. hermonis

(Boiss.) Bornm.
Chaoukat al dardar Whole plant Root, fruit Diabetes Decoction/ I 4 7.55

Kidney stones 4 7.55
RCED160 Cichorium intybus L. Hendbe barryye Leaf, root Liver diseases (Hypertrophy) Decoction, Maceration/ I 30 56.6

Blood diseases
Indigestion 28 52.83
Kidney disorders 28 52.83

28 52.83
RCED161 Cousinia libanotica DC. Cousinia haramon Aerial part Wounds Extract/ E 2 3.77

Infections Extract/ I 3 5.66
Anemia 2 3.77
Bile and liver diseases 1 1.89

RCED14 Crepis libanotica J. Thiébaut Sraghet lebnan Flowering part Eye Infections Infusion/ E 4 7.55
RCED101 *Crepis robertioides Boiss. Sraghet robertiyya Flowering par Eye Infections Infusion/ E 3 5.66
RCED12 Crupina crupinastrum (Moris) Vis. Zahafa hamraa Aerial part Infections Decoction/ I 3 5.66

Wounds Decoction/ E 3 5.66
RCED31 Echinops spinosissimus subsp. macro-

plepis (Boiss.) Greuter
Chaouk al jamal Stem, root, leaf Renal disorders Decoction/ I 4 7.55

Liver diseases 5 9.43
RCED68 Gundelia tournefortii L. Akkoub Stem, root, seed Catarrhs and cold Decoction/ I 20 37.74

Fever 10 18.87
Diabetes 7 13.21
Kidney pains 2 3.77
Constipation 10 18.87

Latex Vitiligo Decoction/ E 2 3.77
Edema 1 1.89
Toothache 2 3.77
Inflammation 2 3.77

RCED69 Klasea pusilla (Labill.) Greuter &
Wagenitz

Warkha kazama Flowering part Insect stings Extract/ E 3 5.66

RCED51 Picnomon acarna (L.) Cass. Kaswan al jamal Aerial part Gastric pain Decoction/ I 10 18.87
Rheumatism 9 16.98

RCED15 Podospermum canum C. A. Mey. Dabh Aerial part Headache Decoction/ I 6 11.32
RCED114 *Scorzonera libanotica Boiss. Dabh Aerial part Headache Decoction/ I 12 22.64
RCED95 Tanacetum densum (Labill.) Sch. Bip.

subsp. densum
Tanastom kaseef Aerial part Skin diseases Infusion/ E 21 39.62

Wounds 21 39.62
Flower, leaf Neurological disorders Infusion/ I 10 18.87

RCED19 Tragopogon buphthalmoides (DC.) Boiss.
var. latifolius Boiss.

Ain el thaour Aerial part Gastrointestinal disorders Infusion/ I 21 39.62

Intestinal worms
Heart diseases 20 37.74
Rheumatism 21 39.62

Maceration/ E 5 9.43
RCED33 Tragopogon porrifolius subsp. longirostris

(Sch. Bip.) Greuter
Lehyat el tays Aerial part Gastrointestinal disorders Infusion/I 22 41.51

Intestinal worms
Heart diseases 21 39.62

5 9.43
RCED97 Crassulaceae Rosularia libanotica (Labill.) Muirhead Wardeyyet lebnan Aerial part Leaf Renal insufficiency- Diuresis Decoction/ I 12 22.64

Skin infections Juice/ E 11 20.74
Carbuncles 10 18.87

RCED73 Umbilicus intermedius Boiss. Asa el raai Leaf Skin infections Juice/ E 10 18.87
Carbuncles 9 16.98
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Table 1 (continued )

Specimen
code

Family Scientific name Arabic name Parts used Illness Preparation /Administration Use reports Freq.(%)

RCED272 Cruciferae Fibigia clypeata (L.) Medic. Hasheeshat el kouna Stem, fruit Kidney stones Decoction/ I 35 66.04
RCED87 Cucurbitaceae Bryonia multiflora Boiss. &Heldr. Inab al hayya Root Constipation Decoction/ I 5 9.43

Rheumatism Decoction/ E 7 13.21
Itching and insect stings 7 13.21

RCED113 Ecballium elaterium (L.) A. Rich. Faaous al himar, Fruit Sinusitis Juice / E (nasal instillation) 14 26.42
Khiyar al himar Juice / I

Root, fruit Jaundice 14 26.42
Constipation 10 18.87
Rheumatism 12 22.64

RCED81 Cuscutaceae Cuscuta balansae Yunck. Kachout balansa Whole plant Constipation Decoction/ I 2 3.77
Jaundice 2 3.77

RCED155 Dipsacaceae Cephalaria setosa Boiss.&Hohen. Zwan shaouki Stem Skin hemorrhage Juice/ E 1 1.89
Wounds 1 1.89

RCED115 Euphorbiaceae Chrozophora obliqua (Vahl) Spreng. Abad el shams
elmakdasi

Leaf Wounds and pimples Juice/ E 2 3.77

RCED1 Euphorbia hierosolymitana Boiss. Halabloub Stem Skin hemorrhage Latex/ E 1 1.89

RCED47 Euphorbia macroclada Boiss. Farbyoun mashkouk Stem Warts Latex/ E 10 18.87
RCED121 Fagaceae Quercus coccifera L. Ballout sendian Bark Wounds Decoction/ E 16 30.19

Gastric ulcer Decoction/ I 5 9.43
Catarrhs 5 9.43

RCED151 Geraniaceae Geranium tuberosum L. Gharnook askouli Whole plant Hemorrhoids Decoction/ E 12 22.64
Renal insufficiency- Diuresis Decoction/ I 10 18.87
Diabetes
Male sterility 8 15.09

3 5.66
RCED13 Gramineae Avena sterilis L. Shufan barri, Flowering part Renal insufficiency-Diuresis Decoction/ I 31 58.49

Ziwan Arthritis and rheumatism
Skin diseases Decoction/ E 31 58.49

29 54.72
RCED70 *Elytrigia libanotica (Hack.) Holub Sifon lebnani Rhizome Renal insufficiency-Diuresis Decoction/ I 6 11.32
RCED145 Guttiferae *Hypericum libanoticum N. Robson Dazii lebnani Flowering part Renal insufficiency- Diuresis Infusion/ I 7 13.21

Intestinal worms
Wounds 7 13.21
Skin diseases Infusion/ E 6 11.32

11 20.75
RCED39 Hyacinthaceae Drimia maritima (L.) Stearn Bassal el far Bulb Rheumatism Powder, Crush 11 20.75

Edema / E (Poultice) 2 3.77
Gout 5 9.43

RCED189 Muscari comosum (L.) Mill. Holhol ankoudi Bulb Toothache and headache Powder, Crush 15 28.3
/ E (Poultice)

RCED25 Ornithogalum lanceolatum Labill. Salsal labiardyier Leaf, flower Liver diseases Decoction/ I 4 7.55
RCED44 Iridaceae Crocus aleppicus Baker Hanin, Zaafaran halab Stigma Cough and asthma Infusion/ I 5 9.43
RCED183 Iris histrio Rchb.f. Sawsan mowachah Rhizome Edema Infusion/ I 3 5.66

Renal insufficiency- Diuresis 3 5.66
RCED228 Labiatae Ajuga chamaepitys subsp. palaestina

(Boiss.) Bornm.
Messayki falastinie Whole plant Aerial part Diabetes Infusion/I Powder, 8 15.0918.87

Diarrhea Crush/ I 10
RCED147 Ballota saxatilis C. Presl. Asfan Flowering part Gastrointestinal spasms Infusion/ I 6 11.32

Intestinal worms
5 9.43

RCED104 Marrubium globosum subsp. libanoticum
(Boiss.) P. H. Davis

Frasyoun lebnan Leaf Jaundice Infusion/ I 6 11.32

Diabetes 6 11.32
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Fever 5 9.43
Stomachache 5 9.43

RCED54 Mentha spicata subsp. condensata (Briq.)
Greuter & Burdet

Naanaa barri Leaf, flowering part Aerocoly Infusion, Oil, Hydrolate / I 48 90.57

Abdominal pains and cramps 48 90.57
Indigestion and stomach
diseases
Cold 48 90.57
Headache
Fever 48 90.57

30 56.6
30 56.6

RCED45 Micromeria myrtifolia Boiss. et Hohen. Zoufa Aerial part Fever Infusion, Oil, Hydrolate / I 50 94.34
Cough, cold and lung diseases 50 94.34

RCED64 Nepeta cilicica Benth. Kotrum Aerial and flowering
parts, seed

Aerocoly Infusion/ I 6 18.87

Gastrointestinal infections and
cramps

6 18.87

Dysentery
6 18.87

Neurological disorders Oil , Hydrolate/ 5 9.43
Rheumatism I&E 8 15.09
Toothache 10 18.87
Cold 10 18.87

RCED105 Nepeta glomerata Benth. Kotrum Aerial and flowering
parts, seed

Aerocoly Infusion/I 8 15.09

Infections 8 15.09
Cramps 8 15.09
Dysentery Neurological
disorders

8 15.0916.98

Rheumatism Oil, Hydrolate/ E 9 16.98
9

RCED255 Nepeta italica L. subsp. italica Kotrum Aerial part, seed Aerocoly Infusion/ I 8 24.53
Neurological disorders 12 22.64
Rheumatism Oil, Hydrolate / E 13 24.53

RCED83 Phlomis chrysophylla Boiss. Odaina dahabiyya Flowering part Cough Infusion/ I 3 5.66

RCED217 Salvia indica L. Kase`en, Mayramyie Leaf Rheumatism Infusion, Oil, Hydrolate / I 3 5.66
Cough and cold 3 5.66

RCED135 Salvia microstegia Boiss. &Balansa Kase`en, Mayramyie Leaf, summit Fever Infusion, Oil, Hydrolate / I 3 5.66
Cough and cold Infections 3 5.66
Cramps 3 5.66

3 5.66
RCED220 *Salvia rubifolia Boiss. Kase`en, Mayramyie Leaf, shoot Cough, cold and influenza Infusion, Oil, Hydrolate / I 20 37.74

Diabetes
Wounds and skin injuries Infusion, Oil, Hydrolate / E 3 5.66

3 5.66
RCED229 Salvia syriaca L. Kase`en, Mayramyie Leaf, shoot Fever Infusion, Oil, Hydrolate / I 2 3.77

Cold 3 5.66
Infections 3 5.66
Cramps 3 5.66

RCED3 Stachys libanotica Benth. In D.C. Kartoum lebnani Whole plant Catarrhs Infusion/ I 3 5.66
Root Constipation 2 3.77

Blood diseases 2 3.77
RCED83 Teucrium orientale L. subsp. orientale Ja`ada Aerial part Wounds and skin injuries Infusion/ E 10 18.87

Fever
Infusion/ I 10 18.87

RCED140 Teucrium capitatum L. subsp. capitatum Ja`ada Aerial part Diabetes Infusion/ I 20 37.74
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Table 1 (continued )

Specimen
code

Family Scientific name Arabic name Parts used Illness Preparation /Administration Use reports Freq.(%)

Insomnia and neurological
disorders

8 15.09

Abdominal cramps
8 15.09

RCED99 Teucrium pruinosum Boiss. Ja`ada Whole plant Gastrointestinal disorders Infusion/ I 4 7.55
Wounds
Fever Infusion/ E 4 7.55
Cold Steam/ E 4 7.55

4 7.55
RCED92 Ziziphora clinopodioides Lam. subsp.

clinopodioides Benth.
Na`anaa barri Aerial part Fever Infusion/ I 14 26.42

Cold 14 26.42
Stomachache 14 26.42
Pains 14 26.42

RCED109 Leguminosae *Astragalus coluteoides Willd Kitad kansouri Root Diabetes Decoction/ I 9 16.98
Jaundice 10 18.87

RCED139 Ononis talaverae Devesa & G. López Lezzayk, Shobrok Flowering part Eczema Decoction/ E Infusion/ I 4 7.55
Urinary disorders 2 3.77
Kidney stones 2 3.77

Root Renal insufficiency- Diuresis Decoction/ I 2 3.77
RCED42 Trifolium pilulare Boiss. Nefl Leaf Wounds and skin injuries Decoction/ E 3 5.66
RCED43 Trifolium purpureum Loisel. Nefl Whole plant Rheumatism Decoction/ I 2 3.77

Dermatitis Decoction/ E 2 3.77
RCED187 Malvaceae Alcea acaulis (Cav.) Alef. subsp. acaulis Khetmiye Whole plant, flower Cough and catarrhs Infusion/ I 53 100

Respiratory infections 53 100
Constipation 52 98.11

RCED254 *Alcea damascena Mout. Khetmiye Whole plant, flower Cough and catarrhs Infusion/ I 53 100
Respiratory infections 53 100
Constipation 52 98.11

RCED234 Malva nicaensis All. Khebayze Leaf Catarrhs Decoction/ I 53 100
Renal infections and kidney
stones

53 100

Respiratory infections
Constipation 53 100
Skin diseases 52 98.11

Maceration/ E 5 9.43
RCED248 Malva parviflora L. Khebayze Leaf Catarrhs Decoction/ I 35 66.04

Renal infections and kidney
stones

35 66.04

Respiratory infections
Constipation 35 66.04

35 66.04
RCED52 Oleaceae Jasminum fruticans L. Yasmeen barri Stem Intestinal worms Allergy and

fatigue
Decoction/ I Infusion/ E 5 9.43

Flowering part 6 11.32
RCED149 Papaveraceae Fumaria asepala Boiss. Shahatrej abyad Whole plant, aerial and

flowering parts
Constipation Decoction/ I 8 15.09

Dermatitis, eczema and scabies Decoction/ E 13 24.53
Blood recovery
Tonic Infusion/ I 7 13.21

Juice/ E 7 13.21
RCED102 Glaucium oxylobum Boiss.& Buhse Mamita Malsaa al

thamar
Whole plant Menstrual disorders Decoction/I 2 3.77

RCED226 *Papaver libanoticum Boiss. Khoshkhash lebnan Petal Catarrhs Infusion/ I 2 3.77
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Fever 2 3.77
Fruit Infant insomnia and agitation Decoction/ I 2 3.77

RCED63 Pinaceae Cedrus libani A. Rich. Ariz lebnani Bark, cones Wounds Decoction/ E 1 1.89
Sciatica and lumbago 1 1.89
Rheumatism Oil, Hydrolate/ E 1 1.89

RCED110 Plumbaginaceae *Acantholimon antilibanoticum Mout. Ghamloul al sharkyia Root Wounds and skin injuries Decoction/ E 1 1.89

RCED249 Polygonaceae Rumex bucephalophorus L. subsp.
bucephalophorus

Hommaid ras el tawr Whole plant Jaundice Decoction/ I 3 5.66

Constipation 2 3.77
RCED29 Primulaceae Cyclamen coum Mill. subsp. coum Bakhour mariam jabali Whole plant, tuber Ecchymosis Decoction/ E 4 7.55

Inflammation 3 5.66
Cancer Extract/ I 1 1.89

RCED143 Pteridaceae Pteridium aquilinum (L.) Kuhn Khenshar el okab Rhizome Pains Decoction/ E 2 3.77
Rheumatism 3 5.66

RCED174 Ranunculaceae Adonis microcarpa DC. Adonees saghir al
thamar

Whole plant Cardiac disorders Decoction/ I 2 3.77

Gout 2 3.77
Edema 2 3.77

RCED30 Clematis flammula L. Zayyan Whole plant Scabies and skin itching Decoction/ E 12 22.64
Fever
Kidney stones Decoction/ I 12 22.64
Constipation 5 9.43
Cancer 10 18.87

1 1.89
RCED82 Delphinium peregrinum L. Rejl el qonboura Whole plant Skin diseases Decoction/ E Extract (alcoholic

solution)/ E
2 3.77

Seed Head lice 2 3.77
RCED108 Ficaria verna subsp. ficariiformis (F. W.

Schultz) B. Walln.
Oshbet el bawaseer Whole plant Diarrhea Decoction/ I 3 5.66

Colitis 3 5.66
RCED119 Ranunculus millefolius subsp. hiersoly-

mitanus (Boiss.) P. H. Davis
Houzan el qods Flowering part Rheumatism Decoction/ E 12 22.64

RCED125 Rosaceae Cotoneaster nummularius Fisch. & C. A.
Mey.

Sfarjaleyyi Fruit Scurvy Decoction/ I 9 16.98

Indigestion 9 16.98
Cough and catarrhs 9 16.98

RCED9 Crataegus azarolus L. Zaarour asfar Flower, fruit Diarrhea Infusion/ I 13 24.53
Insomnia 13 24.53
Palpitation 13 24.53
Hypertension and heart diseases Decoction/ I 12 22.64
Diabetes
Cancer 15 28.3

2 3.77
RCED152 *Potentilla geranioides Willd. subsp. syr-

iaca (Boiss.) Soják
Mokaweya soreyya Rhizome Fever Decoction/ I 6 11.32

Diarrhea 6 11.32
Indigestion 6 11.32
Liver diseases 6 11.32

RCED127 Prunus dulcis (Mill.) D. A. Webb Louz korshinski Seed Hypercholesterolemia Decoction/ I 43 81.13
RCED111 Prunus prostrata Labill. Karaz barri Fruit Constipation Decoction/ I 25 47.17
RCED94 Pyrus syriaca Boiss. Njas barri Fruit Cough and catarrhs Infusion/ I 31 58.49

Stomachache 28 52.83

RCED35 Rosa canina L.s. str. Ward barri Fruit, leaf, seed Diarrhea Juice/ I 30 56.6
Scurvy 5 9.43
Intestinal worms Infusion/ I 10 18.87
Kidney stones 5 9.43
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Table 1 (continued )

Specimen
code

Family Scientific name Arabic name Parts used Illness Preparation /Administration Use reports Freq.(%)

Root, fruit Rheumatism Decoction/ I 8 15.09
Dyspnea 10 18.87

RCED164 Rosa pulverulenta M. Bieb. Ward dabek Fruit, flower Diarrhea Juice/ I 30 56.6
Scurvy 5 9.43

RCED112 Rubus canescens DC. Olaik abyad Leaf, root Diarrhea Juice, 15 28.3
Wounds and skin diseases Maceration / I&E 15 28.3
Menstrual disorders
Mouth wash and gum
inflammation

3 5.66

Catarrhs and bronchial disorders 3 5.66
10 18.87

RCED245 Sanguisorba minor subsp. lasiocarpa
(Boiss. & Hausskn.) Nordborg

Ballan katheef Leaf Snake bites Juice/ E 10 18.87

Sunburns Infusion/ E 9 16.98
Eczema 9 16.98
Diabetes Decoction/ I 5 9.43

RCED36 Sarcopoterium spinosum (L.) Spach Ballan shaek Fruit, root, bark, stem Diabetes Decoction/ I 31 58.49
RCED17 Rubiaceae Galium divaricatum Lam. Ghalium rafee Whole plant Hypertension Decoction/ I 1 1.89

Wounds Decoction/ E 1 1.89
RCED86 Galium jungermannioides Boiss. Ghalium jengermani Whole plant Hypertension Decoction/ I 1 1.89

Wounds Decoction/ E 1 1.89
RCED164 Galium libanoticum Ehrend. Ghalium lebnan Whole plant Hypertension Decoction/ I 1 1.89

Wounds Decoction/ E 2 3.77
RCED112 Rubia tenuifolia subsp. doniettii (Griseb.)

Ehrend. & Schönb.-Tem.
Fowwa dayyekat el
warak

Aerial part, root Kidney disorders Decoction/ I 6 11.32

Constipation 5 9.43
Amenorrhea 6 11.32
Sciatica 7 13.21
Rheumatism Infusion/ I 7 13.21
Hepatitis 5 9.43

Flowering part Diarrhea 6 11.32
Impotency 6 11.32

RCED4 Scrophulariaceae Scrophularia rubricaulis Boiss. Khanziriyeh hamraa el
sak

Flowering part, leaf,
rhizome

Eczema Decoction/ E 5 9.43

Wounds and injuries 5 9.43
Skin inflammation 4 7.55

RCED156 Scrophularia libanotica Boiss. subsp. li-
banotica var. australis R. R. Mill

Khanziriyeh lebnan Flowering part, leaf,
rhizome

Eczema Infusion/ E 5 9.43

Wounds and injuries 5 9.43
Skin inflammation 4 7.55

RCED273 Verbascum cedreti Boiss. Bosayr el ariz Root, leaf Constipation Decoction/ I 2 3.77
Inflammation 2 3.77
Cough and catarrhs 2 3.77
Poisoning (as antidote) 2 3.77

RCED144 *Verbascum libanoticum Murb. & J.
Thiébaut

Bosayr lebnani Leaf, flowering part Skin ulcers Decoction/E (Poultice) 7 13.21

Hemorrhoids Decoction/ I 7 13.21
Lung diseases 7 13.21

RCED269 Solanaceae Datura metel L. Jawz maael, Sem el far Leaf Cough and asthma Steam/ E (Fumigation, inhala-
tion & leaf smoking)

10 18.87

Seed Impotency Steam/ E (Fumigation, inhala-
tion & leaf smoking)

10 18.87

RCED275 Umbelliferae Artedia squamata L. Artedeyya horshofeyya Seed Indigestion Infusion/ I 3 5.66
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RCED53 Daucus carota subsp. maximus (Desf.)
Ball

Jazar barri kabeer Whole plant Cramps and stomach diseases Decoction, 32 60.38

Constipation Juice/ I
Loss of voice 32 60.38

32 60.38
Fruit, root Kidney stones 32 60.38

Urinary infections 32 60.38
Uterine infections 32 60.38
Hepatitis 10 18.87
Cough Infusion/ I 10 18.87
Dermatitis and burns Decoction/E (Poultice) 10 18.87
Hemorrhoids 12 22.64

RCED7 Eryngium creticum Lam. Kors anne Whole plant, Scorpion stings Juice/ E 12 22.64
stem and root Cough Decoction/ I 20 37.74

Diabetes 30 56.6
Kidney stones 25 47.17
Uterine infections 10 18.87
Skin diseases Decoction/ E 10 18.87

RCED106 Eryngium glomeratum Lam. Shendab moutajammei Root Kidney stones Decoction/ I 33 62.26
Hemorrhoids 30 56.6
Skin diseases Decoction/ E 52 98.11

RCED203 *Ferula hermonis Boiss. Shirch El Zallouh, Rhizome Impotency Decoction, Powder with honey/
I

52 98.11

Zallouh
Stem Cough and asthma Oleoresin / 30 56.6

E (Fumigation)

RCED91 *Ferulago frigida Boiss. Anijezan jabali Aerial and flowering
parts, seed, leaf

Infections Decoction/ I 10 18.87

Fever 13 24.53
Insomnia and neurological
disorders

8 15.09

Intestinal worms 10 18.87
Gastric ulcers 10 18.87
Hemorrhoids 8 15.09
Snake bites 5 9.43

Decoction/ E 8 15.09
RCED76 Heracleum humile Sm. Harakliyya

moutawadiaa
Root Snake bites Decoction/ E 11 20.75

Fever Decoction/ I 10 18.87
Abdominal cramps 11 20.75
Intestinal worms 12 22.64
Neurological disorders 8 15.09

RCED23 Malabaila secacul (Mill.) Boiss. Secacoul, Leaf, flowering parts,
root, fruit

Skin inflammation Powder, crush/ 10 18.87

Shakakel E(Poultice)
RCED96 Pimpinella tragium Vill. Yansoon barri Seed Aerocoly Infusion/ I 16 30.19

Indigestion 16 30.19
Renal insufficiency- Diuresis 14 26.42

RCED34 Tordylium aegyptiacum (L.) Lam. Masriyya Seed, flowering parts Renal diseases Infusion/ I 10 18.87
Cough and catarrhs 20 37.74
Intestinal worms Fungal
infections

15 28.3

Pruritus and scabies Infusion/ E 22 41.51
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category was calculated for the most frequently reported illnesses
as:

FL N N% / 100s( )( ) = ×

Where Ns is the number of informants that claimed a plant species
for a particular illness category and N is the total number of in-
formants who reported the same plant for any illness (Alexiades,
1996).

The cultural Importance Index (CI) defined as the summation of
the informants’ proportions of use-reports of a certain plant spe-
cies for illness category was determined as:

CI UR N/
u u

u

i i

i

s ui

1

NC

1

N

∑ ∑=
= =

Where u is the use category, NC is the total number of use cate-
gories (u1, u2, u3,…uNC) and N is the number of informants
(i i i i, , , . .1 2 3 N… ) This additive index takes into account not only the
spread of the species use but also the diversity of its use (Tardίo
and Pardo de Santayana, 2008).
3. Results and discussion

The results obtained in this ethnobopharmacological survey
indicate that around 124 plant species are still used in traditional
medicine in the surrounding communities of the Lebanese side of
Mount Hermon. As shown in Table 1, these species were reported
by 53 informants to be used in the treatment of various human
diseases including respiratory, digestive, liver, skin, rheumatism,
diabetes, cancer and other disorders.

Among the 53 informants interviewed, 70% were males and
30% were females with 52 % above 50 years of age. Inheritance of
traditional knowledge of medicinal plants (100%) was the major
source of knowledge acquisition through oral transmission passed
on among family members to children. Only 23% of the informants
were traditional herbal practitioners with the remaining majority
77% of informants having no professional practice of herbal
medicine.

3.1. Medicinal plants and species composition

The 124 medicinal plants subject of the study belong to 42
families and 102 genera. Compositae (19 species), Labiatae (18
species), Rosaceae (11) and Umbelliferae (11) formed the dominant
families with the highest number of medicinal plants. This dom-
inance could be attributed to the high abundance of these families
and associated

knowledgeable rural life not only in the study area but also
among the flora of the country (Mouterde 1966, 1970, 1983; Ar-
nold et al., 2015). The life forms and growth habits of plants were
distributed into 75% herbs and subshrubs, 15.32 % shrubs, 6.45%
trees, 2.42% vines and 0.81% ferns. The use dominance of herbs
and subshrubs over all other species is certainly associated with
their remarkably medicinal properties in serving all kinds of im-
portant health purposes and therapeutic indications: anti-in-
flammatory, anti-microbial and antiseptic, antibacterial, ex-
pectorant, antidote, fever reduction, and pain relief in addition to
others.

On the basis of the frequency of informants number citing the
use of a species for a particular illness, Allium ampeloprasum and
Allium rotundum (90.57% for insect stings), Mentha spicata (90.57%
for aerocoly, abdominal pains, cramps, indigestion and cold), Mi-
cromeria myrtifolia ( 94.34% for fever, cough and cold), Alcea acaulis
(100% for cough, catarrhs and respiratory infections), Alcea da-
mascena (100% for cough, catarrhs and respiratory infections),
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Malva nicaensis (100% for renal infections and kidney stones, cat-
arrhs, and respiratory infections), Eryngium glomeratum (98.11% for
skin diseases), Ferula hermonis (98.11% for impotency) were in-
dicated as the most popular species for not only one but also two
or three diseases (Table 1). These plant species are well known for
their medicinal properties and broadly used in traditional medi-
cine in most parts of the country, neighboring countries and East
Mediterranean region (Malychef, 1989; Said et al., 2002; Abou-Ir-
maileh and Afifi, 2003; Abou Chaar, 2004; Saad et al., 2005; Hilan
et al., 2007; Ali-Shtayeh et al. 2008; Kassisa et al., 2009; El Beyr-
outhy et al., 2008 and Deeb et al., 2013).

Many other species in the study have also been previously re-
ported for their medicinal properties and traditional use. Eryngium
creticum as antidote for scorpion stings and to reduce glucose
blood level in the case of diabetes (Yaniv et al., 1987; Jaghabir,
1991), Crataegus azarolus in indigestion, diarrhea and as a potential
anticancer (Said et al., 2002, 2008), Ecballium elaterium in the
treatment of jaundice (Salhab, 2013), Teucrium species for diabetes
(Hasani-Ranjbar et al., 2010) among others, have been reported to
be widely used in surrounding neighboring countries.

It is of importance to note that 14 species were endemic to
Lebanon and Syria (Mouterde 1966, 1970, 1983; Arnold et al.,
2015). As indicated in Table 1., these endemic species were An-
themis rascheyana, Crepis robertioides, Tanacetum densum subsp.
densum, Elytrigia libanotica, Hypericum libanoticum, Salvia rubifolia,
Astragalus coluteoides, Alcea damascena, Papaver libanoticum,
Acantholimon antilibanoticum, Potentilla geranioides subsp. syriaca,
Verbascum libanoticum, Ferula hermonis, Ferulago frigida. The
outstanding species Ferula hermonis (Zallouh, Lebanese Viagra)
recording the highest use-reports for its aphrodisiac activity was
believed by all informants to be critically under major non sus-
tainable harvesting threat due its extensive use and a flourishing
trade for export to most countries in the Arabic region. The ability
of the species to improve male libido and sexual performance
when root decoction is orally taken, mostly powdered with honey,
is one of the most famous prescription not only in the study area
but also in the whole country and the region. Nevertheless, none
of the informants in the study was aware of the growing recent
controversial scientific evidence regarding the effects of the plant
in terms of the plant parts used, way of preparation, dosage and
activity of the separate constituents of extract. Only beneficial ef-
fects were actually reported with no mentioning of any side effects
(Said et al., 2002; El Thaher et al., 2001; Zanoli et al., 2005).

3.2. Therapeutic indications

The Informants’ Consensus Factor (FIC) ranging between 0.66
Table 2
Informants' Consensus Factor (FIC) and Medicinal Importance (MI) of medicinal plants o

Illness

Respiratory system: Cold, sinusitis, sore throat, cough and asthma, catarrhs, …
Gastrointestinal system and liver disease: Diarrhea, intestinal worms, abdominal cra
rhoids,…

Renal system: Kidney stones, renal infections, renal insufficiency, Edema,….
Genital system: Impotency and sterility, menstrual disorders, prostate disorders, uter
Fever
Blood-hematopoietic system: Gout, blood neoplasms, anemia, hypercholesterolemia
Diabetes
Skin and related symptoms: Ecchymosis, wounds, skin diseases, vitiligo, warts, insec
Rheumatism
Central nervous system: Insomnia, epilepsy, sciatica...
Infectious diseases: Infections
Cardiovascular system: Hypertension, palpitation,…
Others: Headache, toothache, poisoning (as antidote), scurvy, cancer, eye infections, a
Inflammation
and 0.94 revealed a high homogeneity in almost all the reported
illness categories (Table 2). Normally, the values of Informants'
Consensus Factor range between 0 and 1 where the high values
are good indication of high informant consensus on the species
used in the treatment of a particular category of illness (Trotter
and Logan, 1986; Heinrich et al., 1998). The highest values were
obtained for respiratory disorders (0.94) gastrointestinal (0.93),
renal (0.93), genital (0.92), fever (0.92), blood (0.91), diabetes
(0.91), skin lesions (0.90), rheumatism (0.89), neural disorders
(0.87), infections (0.87), cardiovascular (0.86) and inflammation
(0.66). This high range of FIC values (0.66–0.94) clearly reflects the
important number of use reports for a particular disorder category
and can allow more particular identification of specific species for
further phytochemical and pharmacological studies. Interestingly,
close ranges of FIC values for the same illness categories (except for
skin) have been reported in some of the ecosystems in neighbor-
ing countries. These ranges were (0.60–0.85) in Mujib Nature Re-
serve and surrounding area, Jordan (Hudaib et al., 2008) and
(0.56–0.86) in central Taurus Mountains, Turkey (Özdemir and
Alpınar, 2015). Apparently, the communities of East Mediterranean
are great reservoirs of tremendous ethnobotanical knowledge for
healing a wide-range of diseases. This is further supported by the
high agreement between the elevated use-reports of gastro-
intestinal (857), respiratory (536) and renal (356) disorders re-
corded in this study (Table 2) and the recently reported values in
Maden, Turkey where these disorders formed 64.5% of all use re-
ports (Cakilcioglua et al., 2011). This prevailing use of medicinal
plants in the gastrointestinal, respiratory and renal disorders may,
at least partially, be a result of a high prevalence of parasitic
worms, bacteria and other microorganisms as well as the harsh life
conditions during the wet seasons underlined by poor sanitation
and socio-economic deprivation (MoSA and UNDP, 2007). Simi-
larly, the frequent use of hemostatic in the healing of wounds is
probably due to a high incidence of cuts usually occurring in rural
communities of mountainous regions.

As an indicator of the relative medicinal importance of cited
plant species (Table 2), the Medicinal Importance (MI) values of
respiratory (16.24), gastrointestinal (13.60), renal system (13.18),
genital system (12.09), fever (11.53), blood (10.11) and diabetes
(10) were the highest. Whereas skin, rheumatism, neurological
conditions, infectious diseases and cardiovascular disorders were
of lower values (9.51, 8.35, 7.06, 7.00 and 6.40, respectively). In-
flammatory conditions were of the least value (2.66). These results
were considerably higher than the MI values reported by Carrió
and Vallès, 2012 in Balearic Islands in the west of the Mediterra-
nean Basin where the gastric anti-inflammatory use was at the top
of the medicinal importance with MI value of only 2.67, followed
f Mount Hermon.

Plant
species

Use-
reports

FIC MI

33 536 0.94 16.24
mps, gastric ulcers, Aerocoly, hemor- 63 857 0.93 13.60

27 356 0.93 13.18
ine infections,.. 11 133 0.92 12.09

15 173 0.92 11.53
,… 9 91 0.91 10.11

16 160 0.91 10.00
t stings, head lice,… 49 466 0.90 9.51

20 167 0.89 8.35
15 106 0.87 7.06
11 77 0.87 7.00
10 64 0.86 6.40

llergy and fatigue,… 23 157 0.86 6.82
6 16 0.66 2.66



Table 3
Fidelity level (FL) of medicinal plants of Mount Hermon.

Plant species Family Illness Use-
reports

FL %

Alcea damascena Mout. Malvaceae Respiratory infections 53 50.48
Allium rotundum L. Alliaceae Insect stings 48 45.71
Avena sterilis L. Gramineae Renal insufficiency-Diuresis 31 34.07
Astragalus coluteoides Willd Leguminosae Jaundice 10 52.63
Cichorium intybus L. Compositae Liver diseases 30 48.39
Crepis robertioides Boiss. Compositae Eye Infections 3 100.00
Elytrigia libanotica (Hack.) Holub Gramineae Renal insufficiency-Diuresis 6 100.00
Ferula hermonis Boiss. Umbelliferae Impotency 52 63.41
Fibigia clypeata (L.) Medic. Cruciferae Kidney stones 35 100.00
Marrubium globosum subsp. libanoticum (Boiss.) P. H. Davis Labiatae Diabetes 6 35.29
Mentha spicata subsp. condensata (Briq.) Greuter & Burdet Labiatae Abdominal pains and cramps 48 30.77
Micromeria myrtifolia Boiss. et Hohen. Labiatae Cough 50 50.00
Potentilla geranioides Willd. subsp. syriaca (Boiss.) Soják Rosaceae Liver diseases 6 50.00
Rhus coriaria L. Anacardiaceae Diarrhea 35 100.00
Rosa canina L. s. str. Rosaceae Diarrhea 30 51.72
Salvia rubifolia Boiss. Labiatae Cough, cold and influenza 20 76.92
Sarcopoterium spinosum (L.) Spach Rosaceae Diabetes 31 100.00
Scrophularia libanotica Boiss. subsp. libanotica var. australis R. R. Mill Scrophulariaceae Wounds and injuries 5 100.00
Tanacetum densum (Labill.) Sch. Bip. subsp. densum Compositae Wounds 21 67.74
Teucrium capitatum L. subsp. capitatum Labiatae Diabetes 20 55.55

Table 4
Cultural Importance (CI) of medicinal plants of Mount Hermon.

Plant species Family CI

Mentha spicata subsp. condensata (Briq.) Greuter & Burdet Labiatae 4.75
Daucus carota subsp. maximus (Desf.) Ball Umbelliferae 4.41
Malva nicaeensis All. Malvaceae 3.98
Alcea acaulis (Cav.) Alef. subsp. acaulis Malvaceae 2.98
Alcea damascena Mout. Malvaceae 2.98
Teucrium capitatum L. subsp. capitatum Labiatae 2.64
Allium rotundum L. Alliaceae 2.16
Eryngium glomeratum Lam. Umbelliferae 2.16
Cichorium intybus L. Compositae 2.15
Tordylium aegyptiacum (L.) Lam. Umbelliferae 2.09
Eryngium creticum Lam. Umbelliferae 2.01
Avena sterilis L. Gramineae 1.71
Ferula hermonis Boiss. Umbelliferae 1.54
Capparis sicula Veill. subsp. sicula Capparaceae 1.37
Ferulago frigida Boiss. Umbelliferae 1.35
Crataegus azarolus L. Rosaceae 1.28
Rosa canina L.s. str. Rosaceae 1.28
Tragopogon buphthalmoides (DC.) Boiss. var. latifolius Boiss. Compositae 1.26
Allium ampeloprasum L. Alliaceae 1.26
Pyrus syriaca Boiss. Rosaceae 1.11
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by hypoglycemic (2.43) and tranquilizing (2.40) indications. In
addition to the rational variability in phamacological, ecological
and cultural factors between the studied species and areas, this
vast discrepancy in MI values can be mostly attributed to the
substantial difference in use categories with 109 disorders in Ba-
learic Islands (Carrió and Vallès, 2012) vs. only 14 disorders in the
present study, healed by nearly the same number of plant species
(121 species in Balearic Islands and 124 in ours).

Fidelity level (FL) of traditionally used medicinal plants is
useful for identifying the key informants' most preferred species
used for treating certain illness (Table 3). The medicinal plants that
are widely used by the local people have higher FL values than
those that are less popular. Fidelity level shows the percentage of
informants claiming the use of a certain plant species for the same
major purpose. This is designed to quantify the importance of the
species for a given purpose. The FL values of some of the highly
used and some of the endemic plant species reported in this study
are shown in Table 3. Crepis robertioides (100%, eye infections),
Elytrigia libanotica (100%, diuresis), Fibigia clypeata (100%, kidney
stones), Rhus coriaria (100%, diarrhea), Salvia rubifolia (76.92%,
cough and cold), Ferula hermonis (63.41%, impotency), Sarcopo-
terium spinosum (100%, diabetes), Scrophularia libanotica subsp.
libanotica var. australis (100%, wounds), and Tanacetum densum
(67.74%, wounds) had the maximum values. The high FL for these
species indicated the outstanding choice of informants for treating
specific illness. These results reflect the healing potential of these
plants particularly the endemic species.

It is worth noting that the informants frequently reported the
use of one plant species as a cure for two or more different ill-
nesses. For instance Gundelia tournefortii “Akkoub”, was used to
treat fever, catarrhs, cold, kidney pain, diabetes, constipation,
edema and vitiligo. Teucrium capitatum was also mentioned by
some informants to heal diabetes, abdominal pains, insomnia and
neurological disorders. These indications are characteristic of the
Eastern Mediterranean region, whereas only abdominal pain, ur-
inary tract infection are mentioned in the literature (Aburjai et al.,
2007; El-Eisawi, 1998). On the other hand, the use of mixtures of
two or more plants to cure certain disorders was scarce. Centaurea
hyalolepis, Centaurea iberica subsp. hermonis, Ajuga chamaepitys
subsp. palaestina, Capparis sicula subsp. sicula were reported by
some informants to be used together as a very useful remedy for
diabetes. “Zhourat” recognized as the most widespread herbal
mixture in the country was also reported by almost all informants.
The infusion of “Zhourat” association made of the dried flowers of
Rosa canina, Malva sp. and Alcea sp., flowering parts of Ziziphora
clinopodioides subsp. clinopodioides, leaves of Mentha spicata
subsp. condensate, Micromeria myrtifolia, Salvia rubifolia, and Salvia
syriaca, aerial parts of Phlomis chrysophylla and fruits of Prunus
dulcis was reported as highly effective remedy for cold, cough, sore
throat, catarrh and bronchitis.

Table 4 shows the 20 species of highest CI values cited by in-
formants indicating the high versatility and cultural dependence
on these species in the treatment of a wide range of disorders.
Among these species, Mentha spicata subsp. condensata, Daucus
carota subsp. maximus, Malva nicaensis, Alcea acaulis subsp. acaulis,
Alcea damascena presented the highest values with 4.75, 4.41, 3.98,
2.98 and 2.98 respectively. This result may indicate the sig-
nificance of cultural factors such as language, religion, human
cognition, history or social networks and access to information in
the traditional use of these species (Tardίo and Pardo de San-
tayana, 2008; Menendez-Baceta et al., 2015). However, the study
area in the present report has relatively homogenous



Table 5
Plant parts of medicinal plant species traditionally used in Mount Hermon.

Plant part Absolute
value

Frequency
(%)

Leaf and frond 31 15.74
Flowering part 31 15.74
Whole plant 25 12.69
Root 24 12.18
Aerial part 20 10.15
Fruit and cone 18 9.14
Seed 14 7.11
Stem and shoot 13 6.59
Rhizome 7 3.55
Bark 5 2.54
Bulb 4 2.03
Tuber 2 1.01
Stigma 1 0.51
Petal 1 0.51
Latex 1 0.51
Total 197 100

Table 6
Form of traditional preparation of medicinal plant species of Mount Hermon.

Form of preparation Absolute
value

Frequency
(%)

Decoction 68 40.96
Infusion 47 28.31
Juice 15 9.04
Essential oil and hydrolate 11 6.63
Powder/crush 8 4.82
Extract/alcoholic solution 7 4.22
Maceration 5 3.01
Steam 3 1.81
Latex 2 1.20
Total 166 100
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environmental characteristics, cultural history and language (only
Arabic) which are believed to encourage local communities to
consider the healing knowledge of plant as valuable national
heritage. However, the complexed religious and political context
may considerably influence this knowledge, and its diffusion and
conservation. Further investigation is deemed necessary to ad-
dress these cultural aspects which cannot be considered among
the universal properties of medicinal plants.

3.3. Medicinal plant parts

All plant parts were cited for medicinal purposes with leaves
and flowering parts being the most frequently used (15.74%), fol-
lowed by whole plant (12.69%), roots (12.18%) and aerial parts
(10.15%) (Table 5). The higher use of leaves and flowering parts in
preparation of herbal remedies is mostly due to their easy col-
lection and availability. It is clearly noted that one or more parts of
same species is commonly used in the treatment of different ill-
nesses. Leaves, flowering parts, fruits, barks and roots of Capparis
sicula subsp. sicula were all cited by informants as diuretic, as-
tringent and aphrodisiac properties and also to treat gout, rheu-
matism and sciatica by both internal and external use depending
on the medical condition (Table 1).

The plant parts of several species cited by the informants in this
study concord with those mentioned in previous reports. The root
bark, stem or fruit decoction of Sarcopoterium spinosum (Rosaceae)
is used as very effective in the treatment of diabetes (Slijepcevic
and Kraus, 1971; Esmaeli and Yazdanparast, 2004). Root and stem
decoction of Gundelia tournefortii is cited as emollient, laxative,
diuretic, and also to heal diabetes and catarrhs (Al-Khalil, 1995).
The flower decoction of Ononis talaverae is locally administered in
the treatment of eczema, whilst the root decoction of the same
species is orally used to treat kidney stones. Hudeib et al. (2008)
recommend the use of whole plant decoction for fever and in-
testinal spasm and fever. The root decoction of Cichorium intybus
(Compositae) is reported to treat liver diseases (Jurgonski et al.,
2008).

3.4. Preparation and administration

Of the total of 124 species reported in this study, the main
methods of preparation appeared to be decoction (44.96%) fol-
lowed by infusion (28.31%), juice (9.04%), essential oil and hy-
drolate (6.63%), powder and crush (4.82%), extract/alcoholic sol.
(4.22%) and maceration (3.01%) with steam and latex forming the
remaining share (Table 6). In preparing a decoction, the plant part
in a coarse state of division is immersed in water and boiled on a
moderate flame for 15 min or longer. Some informants reported
the use of essential oil and distilled water of some aromatic plant
species, particularly in the Labiatae family (Mentha spicata subsp.
condensata, Micromeria myrtifolia, Nepeta cilicica and N. glomerata,
Salvia microstegia and S. rubifolia).

Both oral and local applications are practiced and prescribed.
Paste and poultice fumigation and inhalation are commonly pre-
pared. Different ways of administration were noted with most of
the species. For example, the oral use of Geranium tuberosum
(Geraniaceae) decoction was reported to treat diabetes and to lo-
cally cure hemorrhoids. This use is also in line with previous re-
cords (Oran and El-Eisawi, 1998). The diseases most frequently
treated with external applications were rheumatism, wounds,
bruises and skin diseases (eczema, psoriasis, vitiligo) including
those caused by scabies and insect stings.

Most reported remedies consisted of simple plant preparations
with occasional associations and additives of excipients as olive
oil, vinegar, milk, animal fat and alcohol for external use mainly.
Several examples are noted in Table 1. The flowering parts of
Hypericum libanoticum are macerated in olive oil and used ex-
ternally to treat hematoma and articular ache. Infusions and de-
coctions are sweetened with sugar, honey or molasses of Vitis vi-
nifera “Debes Enab” or Ceratonia siliqua “Debes Kharoub” ripened
fruits. These additives are believed to serve as a vehicle to trans-
port the remedies while minimizing the bitterness and astringent
taste as well as making the remedy more palatable.

3.5. Dosage and toxicity

Dosage highly varied between one informant and another. In
general terms, the dosage of most indications was undertaken by
hand palm “kamsheh”, little finger index, glass or coffee cup
measures or weight. The most commonly reported dose by in-
formants was the oral use of a glass measure (150 ml) of a de-
coction or infusion without sugar 2–3 times/day, before breakfast
or after lunch and dinner in the case of diabetes.

The infusion of flowers and leaves (40 g/L water) of Malva
parviflora, Malva nicaensis, Alcea acaulis and Alcea damascena of the
Malvaceae family for 5 minutes taken orally with honey at a dose
3–4 cups/day was reported as a cure of bronchitis, cough and re-
spiratory illnesses.

A dose of an Arabic “Bedouin” coffee cup (25 ml), 3-4 times/day
of Rosa canina infusion was used to treat diarrhea and kidney
stones. The decoction was prepared by adding 20 grams of leaves
to around 4 glasses of hot water (1 L) for 20 min. While the same
dose of seed decoction prepared by boiling 50 g of seeds for 15 min
in 1 L of water had a vermifuge action.

The decoction of Rubus canescens (Rosaceae) (30 g of root in 1 L
of hot water for 10 min) at a dose of 4–5 glasses/day cured
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bronchial catarrh. The decoction was also used as a mouth-wash
against gum inflammations also 4–5 times/day. The decoction of a
handful of leaves in 1 L of water at a dose of 2–3 glasses/day was
administered against irregular menstruation.

The decoction of Cyclamen coum (Primulaceae) prepared of one
dried tuber boiled in 1 L of water for 8–10 min at a dose of 2–3
Arabic coffee cups/day had anti-inflammatory, antihaemorroidal
and hemostatic actions.

Crataegus azarolus (Rosaceae) infusion made by adding 3 g of
flowers to a glass of hot water for 20 min at a dose of one Arabic
coffee cup for 2–3 times/day was orally used against hypertension
and chest pains.

The decoction of Verbascum libanotica subsp. libanotica var.
australis (Scrophulariaceae) (50 g of flowers boiled for 1 h in 1 L of
water) at a dose of 2–3 glasses/day was reported to have an ef-
fective anti-inflammatory action.

The pulp juice of three carrot roots of Daucus carota subsp.
maximus (Umbelliferae) was used for persisting cough and loss of
voice at a dose of 4-5 glasses/day. While 2–3 glasses/day of the
root decoction (20 g of root boiled in 1 L of water for 10 min)
promoted diuresis and a plaster of the ground fresh root applied
locally twice daily was reported to cure dermatitis and burns.

Toxicity and side effects of some species were mentioned by
some of the informants. The fruit and leaf juice of Arum palaesti-
num (Araceae) was cited to cause buccopharyngeal, local in-
flammation and buccal ulceration. The fruit juice of Ecballium
elaterium used by direct instillation as nasal drop for jaundice and
sometimes for sinusitis was known to cause dangerous vomiting
and diarrhea if taken orally.

It is important to note that not all the highly toxic species are
known at popular level, and some of them were used as topical or
internal remedies. An outstanding example is the highly poisonous
Datura metel (Solanaceae) cited in this study that was used ex-
ternally by smoking leaves and inhalation to treat asthma and
cough. The majority of informants considered that the “natural-
ness” of species could always guarantee the harmlessness and
safety of a species. There is no doubt that adequate knowledge
about the potential toxicity of species is necessary to prevent the
ingestion of such toxic plants or plant parts.

In addition, it has been noted that species of different genera
are known and cited by the informants under the same vernacular
names possibly due to the resemblance in appearance. Podos-
permum canum and Scorzonera libanotica known as “Dabh”, Men-
tha spicata subsp. condensata and Ziziphora clinopodioides subsp.
clinopodioides locally referred to as Na`anaa Barri or Na`anaa Jerdi
are some among other examples. Similarly, the same vernacular
name was given to two or more species belonging to the same
genus. For instance Alcea acaulis and Alcea damascena were called
“Khetmiye”, Malva nicaensis and Malva parviflora were called
“Khebayze”, Salvia rubifolia and Salvia syriaca were called “Ka-
se`en” or “Mayramyie” and Teucrium orientale and Teucrium capi-
tatum having the vernacular name of “Ja`ada”. This may pose a
major health risk due to the fact that some toxic effects may be
induced by mistakenly identified species, particularly under the
growing market demand for herbal medicines.

3.6. Traditional knowledge and phytochemical aspects

Some of the indications mentioned in the traditional remedies
of this study could be interpreted in relation to the active princi-
ples of phytochemical constituents of reported species. Local
communities took advantage of the skin-irritant properties
oleoresins from conifers. The volatile oil extracted from berry-like
cones and twigs of Cedrus libani is often used after dilution in olive
oil for muscular, rheumatism, lumbago, and sciatica (El Beyrouthy
et al., 2008). Other well known rubefacient and beneficial herbal
remedies were Allium species, known to contain alliin (alliin
homologous yielding allicine). Poultice of crushed fresh bulbs or
leaves applied locally are well recognized as a traditional re-
solutive remedy to relief muscular and articular rheumatism,
sciatica, lumbago (El Beyrouthy et al., 2008). The frond of the fern,
Pteridium aquilinum is used to prepare an antirheumatic infusion
(Nieman, 1933). The species is recognized to have a high content of
saponins (Bruneton, 1999). The species of Rosaceae family are
characterized by high tannin content, sometimes with acids such
as ursolic acid. The stringent and antibiotic properties of tannins
are widely known (Gonzalez-Hernandez et al., 2003, Schulz et al.,
2001; Anderson et al., 2012).

Amongst the various species of the Labiatae family e.g. Nepeta
glomerata, Salvia microstegia,Salvia rubifolia, Marrubium globosum
and Ballota saxatilis cited in this study, essential oils extracted from
various parts of these species have been shown in several studies
to be a vital source of terpenoids and flavonoids (Bruno et al.,
2001; Arnold et al., 2005; Senatore et al., 2006; Cardile et al., 2009;
Mancini et al., 2009; Piozzi et al., 2005; 2008; Rigano et al., 2006;
2011). These compounds are recognized to have a broad spectrum
of pharmacological effects including antioxidant, anticancer, anti-
inflammatory, hypoglycemic, hepatoprotective, hypolipidemic,
antibacterial and antifungal.These compounds are reported to
have a broad spectrum of pharmacological effects such as sedative,
anti-inflammatory, diaphoretic, feberifuge, expectorant, diuretic,
stomach tonic, antispasmodic, antipyretics, antimicrobial, hy-
poglycemic and antidote (Bahramikia and Yazdanparast, 2012;
Sharma and Cannoo, 2013).

Some plant mucilages have been linked to the therapeutic
properties of some species e.g. Malva parviflora, Malva nicaensis,
Alcea acaulis and Alcea damascena that are successfully used as
emollient, expectorant and laxative to cure catarrhs, respiratory
infections and constipation (Table 1). These do not contain sub-
stances with highly specific pharmacological action, so that their
popular use does not seem to be particularly dangerous.

In addition, some of the phytochemicals produced by some of
the reported species in the study such as alkaloids, flavonoids,
terpenoids and saponins are recognized as powerful toxicants. The
cyanoside glycocoside triglochinin, commonly found in the stems
and leaves of Araceae, is an irritant (Van Damme et al., 1995). The
fruit juice of Ecballium elaterium (Cucurbitacae) contains cucubi-
tacins and elatericins and can be a dangerous purgative (Bruneton,
1999). Cases of a life-threatening uvular angioedema have been
ascribed to the undiluted use of the juice (Satar et al., 2001). Ex-
ternally, it can cause severe skin irritation with inflammation and
edema (Plouvier et al., 1981). The latex of Euphorbia species has
irritant properties for the skin and mucosa, erythema, buccal ir-
ritation, edema, phlyctenas (Bruneton, 1999). Hepatone-
phrotoxicity and enterohepatonephrotoxicity were reported with
Chrozophora oblique (Adam et al., 1999; Adam and Elhag, 2000).
Drimia maritima (Hyacinthaceae) is also considered cardiotoxic due
to the cardiac glycoside scilliroside. The oxalic acid in Rumex bu-
cephalophorus (Polygonaceae) may cause rare cases of poisoning in
humans and animals (Bruneton, 1999). In the Ranunculaceae fa-
mily, Delphinium peregrinum (Larkspurs) contains highly toxic
compounds like lycaconitine and nudicauline and can be a real
threat to livestock (Manners et al., 1995) while Adonis microcarpa
contains cardiac glycosides that are rarely implicated in serious
conditions (Davies and Whyte, 1989). Quercus sp. (Fagaceae) can
also be toxic for animals (acorns and leaves) probably due to the
high content of tannins (Bruneton, 1999). Verbascum sp. (Scro-
phulariaceae) is widely used as ichthyotoxic (fish poison) for its
content of saponins (Husein and Rasheed, 2011). Malabaila secacul
(Umbelliferae) has major components of α-phellandrene and
p-cymene with insecticide activity (Yari et al., 1999; Evergetis
et al., 2013). The leaves of Datura metel (Solanaceae) contain
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flavonoids, saponins, tropanes, alkaloids, atropines, scopolamines
and steroids (Navaratnarajah and Ganeshalingam, 2011).

However, almost all of the species that are used as anti-in-
flammatory, diuretic and depurative remedies do not contain
substances with highly specific pharmacological action, so that
their popular use does not seem to be particularly dangerous.
4. Conclusions

This study documents for the first time the ethnopharmaco-
logical knowledge regarding part of the Lebanese flora in Mount
Hermon. The high diversity of medicinal plants as well as their
extensive use and importance of traditional knowledge in the rural
communities of the Mount are reported.

The ethnopharmacological inventory includes a wide range of
therapeutic indications of 124 medicinal plants cited for 14 cate-
gories of illnesses that may reflect a good picture of the health
disorders of Mount Hermon population. The forms of preparations
recorded in the local popular medicine of the Mount are mostly
based on the use of a single species instead of mixtures. Although
not all of the highly toxic species are known at popular level, some
of these species are utilized as topical or even internal remedies.
Despite the extensive use of the 124 medicinal plants cited for
generations, scientific evidence and confirmation is needed. Both
in vitro and in vivo studies should be carried out to confirm the
claimed activities of the widely used and not previously tested
native and endemic species. Further studies should also focus on
the identification and validation of active components which could
be used as lead compounds for new drug discoveries.

Mount Hermon remains a reservoir for valid and active eth-
nopharmacological knowledge of the medicinal applications of
wild plant species. This traditional knowledge supported by sci-
entific experimental base can serve as an innovative and powerful
discovery engine for newer, safer and affordable medicine. The
potential role of the conservation of the biocultural data and tra-
ditional knowledge of medicinal plants in Mount Hermon in the
promotion of a good life standard and livelihood development of
local communities is unquestionable. Concrete efforts should be
deployed to recognize Mount Hermon as one priority area for the
conservation of bioflora and the management of medicinal plants
by integrating local communities’ perspectives.
References

Özdemir, E., Alpınar, K., 2015. An ethnobotanical survey of medicinal plants in
western part of central Taurus Mountains: Aladaglar (Nigde – Turkey). J. Eth-
nopharmacol. 166, 53–65.

Abu Chaar, C.I., 2004. Medicinal plants of Lebanon. Archaeol. Hist. Leban. 19, 70–85.
Abu-Irmaileh, B.E., Afifi, F.U., 2003. Herbal medicine in Jordan with special em-

phasis on commonly used herbs. J. Ethnopharmacol. 89 (2-3), 193–197.
Aburjai, T., Hudaib, M., Tayyem, R., Yousef, M., Qishawi, M., 2007. Ethnopharma-

cological survey of medicinal herbs in Jordan, the Ajloun Heights region. J.
Ethnopharmacol. 110 (2), 294–304.

Adam, S.E.I., Elhag, E.A., 2000. The toxicity of Chrozophoraobliqua and Francoeur-
iacrispa to rats. J. Herbs Spices Med. Plants 7 (1), 5–10.

Med-Checklist. A critical inventory of vascular plants of the circum-mediterranean
countries, 2. In: Greuter, W., Raab-Straube, E. von (Eds.), OPTIMA, Palermo,
Genève and Berlin.

Adam, S.E.I., Al-Redhaiman, K.N., Al-Qarawi, A.A., 1999. Toxicity of Chrozophorao-
bliqua in rats. Phytother. Res. 13 (7), 630–632.

Alexiades, M.N., 1996. Collecting ethnobotanical data: An introduction to basic
concepts and techniques. In: Alexiades, M.N. (Ed.), Selected Guidelines for
Ethnobotanical Research: A Field Manual. The New York Botanical Garden, New
York, pp. 53–94.

Ali-Shtayeh, M.S., Jamous, R.M., Al-Shafie, J.H., Elgharabah, W.A., Kherfan, F.A.,
Qarariah, K.H., Khdair, I.S., Soos, I.M., Musleh, A.A., Isa, B.A., Herzallah, H.M.,
Khlaif, R.B., Aiash, S.M., Swaiti, G.M., Abuzahra, M.A., Haj-Ali, M.M., Saifi, N.A.,
Azem, H.K., Nasrallah, H.A., 2008. Traditional knowledge of wild edible plants
used in Palestine (Northern West Bank): a comparative study. J. Ethnobiol.
Ethnomed. 4 (13). http://dx.doi.org/10.1186/1746-4269-4-13.
Al-Khalil, S.M., 1995. A survey of plants used in Jordanian traditional medicine. Int.

J. Pharmacogn. 33 (4), 317–323.
Anderson, R.C., Vodovnik, M., Min, B.R., Pinchak, W.E., Krueger, N.A., Harvey, R.B.,

Nisbet, D.J., 2012. Bactericidal effect of hydrolysable and condensed tannin
extracts on Campylobacter jejuni in vitro. Folia Microbiol. (Praha) 57 (4),
253–258.

Arnold, N., Raus, T., Chalak, L., Baydoun, S., 2015. Vascular plants of Mount Hermon,
Lebanon and their ethnobotanical traits. Flora Mediterr., In press

Arnold, N., Chalak, L., Mhanna, M., Dalleh, H., Halablab, O., SalamehI., Baydoun, S.,
2014. Preliminary assessment of flora biodiversity of Hermon Mountain, Le-
banon. In: Proceedings of the 20th LAAS International Scientific Conference,
New frontiers in Sciences, March 27–29, 2014, Beirut, Lebanon, p. 126.

Arnold, N.A., Grassia, A., Bruno, M., Formisano, C., Piozzi, F., Rigano, D., Senatore, F.,
2005. New diterpenes from Marrubium globosum Montb. et Auch. Ex Benth.
ssp. Libanoticum Boiss. (Lamiaceae). In: Proceedings of the XXI Conference
isoprenoids, Poland, Abstracts of Papers, p. 101.

Arnold-Apostolides, N., 1991. Ethnobotanique et Ethnopharmacologie de la flore de
Chypre et de l’Est méditerranéen. Vol 1-5. Publications du Centre Régional de
Phytosociologie, Bailleul, France.

Azaizeh, H., Saad, B., Cooper, E., Said, O., 2010. Traditional Arabic and Islamic
medicine: a re-emerging health aid. Evid. Based Complement Altern. Med. 7
(4), 419–424.

Bahramikia, S., Yazdanparast, R., 2012. Phytochemistry and medicinal properties of
Teucrium polium L. (Lamiaceae). Phytother. Res 26 (11), 1581–1593.

Bruneton, J., 1999. Toxic Plants; Dangerous to Human and Animals. Lavoisier Pub-
lishing, Paris, France.

Bruno, M., Bondi, M., Piozzi, F., Arnold, N., Simmonds, M., 2001. Occurrence of 18-
hydroxyballonigrine in Ballota saxatilis ssp. saxatilis from Lebanon. Biochem.
Syst. Ecol. 29 (4), 429–431.

Cakilcioglua, U., Khatun, S., Turkoglu, I., Hayta, S., 2011. Ethnopharmacological
survey of medicinal plants in Maden (Elazig-Turkey). J. Ethnopharmacol. 137,
469–486.

Cardile, V., Russo, A., Formisano, C., Rigano, D., Senatore, F., Arnold, N.A., Piozzi, F.,
2009. Essential oils of Salvia bracteata and Salvia rubifolia from Lebanon: Che-
mical composition, antimicrobial activity and inhibitory effect on human
melanoma cells. J. Ethnopharmacol. 126 (2), 265–272.

Carrió, E., Vallès, J., 2012. Ethnobotany of medicinal plants used in Eastern Mallorca
(Balearic Islands, Mediterranean Sea). J. Ethnopharmacol. 141, 1021–1040.

Convention on Biological Diversity, 1993. Traditional Knowledge and innovation
practices. 〈http://www.cbd.int/traditional/intro.shtml〉.

Critical Ecosystem Partnership Fund-CEPF, 2010. Mediterranean Basin Biodiversity
Hotspot. 〈www.cepf.net〉.

Davies, R.L., Whyte, P.B., 1989. Adonis microcarpa (pheasant's eye) toxicity in pigs
fed field pea screenings. Aust. Vet. J. 66 (5), 141–143.

Deeb, T., Knio, K., Shinwari, Z., Kreydiyyeh, S., Baydoun, E., 2013. Survey of medic-
inal plants currently used by herbalists in Lebanon. Pak. J. Bot. 45 (2), 543–555.

El Beyrouthy, M., Arnold, N., Delelis-Dusollier, A., Dupont, F., 2008. Plants used as
remedies antirheumatic and antineuralgic in the traditional medicine of Le-
banon. J. Ethnopharmacol. 120, 315–334.

El-Eisawi, D.M., 1998. Field guide to wild flowers of Jordan and neighboring
countries. Commercial Press. Jordan Press Foundation Al-Rai, Amman.

El-Thaher, T.S., Matalka, K.Z., Taha, H.A., Badwan, A.A., 2001. Ferula hermonis 'zal-
louh' and enhancing erectile function in rats: efficacy and toxicity study. Int. J.
Impot. Res. 13, 247–251.

Esmaeili, M.A., Yazdanparast, R., 2004. Hypoglycaemic effect of Teucrium polium:
studies with rat pancreatic islets. J. Ethnopharmacol. 95 (1), 27–30.

EuroþMed, 2006. PlantBase – the information resource for Euro-Mediterranean
plant diversity. 〈http://ww2.bgbm.org/EuroPlusMed/〉 (accessed 22.12.14).

Evergetis, E., Michaelakis, A., Haroutounian, S.A., 2013. Exploitation of Apiaceae
family essential oils as potent biopesticides and rich source of phellandrenes.
Ind. Crops Prod. 41, 365–370.

Food and Agriculture Organization, 2008. Trade in Medicinal Plants. Raw Materials,
Tropical and Horticultural Products Service Commodities and Trade Division
Economic and Social Department.

Gonzalez-Hernandez, M.P., Karchesy, J., Starkey, E.E., 2003. Research observation:
hydrolyzable and condensed tannins in plants of northwest Spain forests. J.
Range Manag. 56, 461–465.

Greuter, W., Burdet, H. M., Long, G., 1984, 1986, 1989. Med-Checklist. A critical in-
ventory of vascular plants of the circum-Mediterranean countries, 1, 3, 4,
Genève.

Hasani-Ranjbar, S., Nayebi, N., Larijani, B., Abdollahi, M., 2010. A systematic review
of the efficacy and safety of Teucrium species; from anti-oxidant to anti-diabetic
effects. Int. J. Pharmacol. 6, 315–325.

Heinrich, M., Ankli, A., Frei, B., Weimann, C., Sticher, O., 1998. Medicinal plants in
Mexico: healers' consensus and cultural importance. Soc. Sci. Med. 47 (11),
1859–1871.

Hilan, C., Sfeir, R., El Hage, R., Jawich, D., Frem, M.E., Jawhar, K., 2007. Evaluation of
the antibacterial activities of Ferula hermonis (Boiss.). Leban. Sci. J. 8 (2),
135–151.

Hudaib, M., Mohammad, M., Bustanji, Y., Tayyem, R., Yousef, M., Abuirjeie, M.,
Aburjai, T., 2008. Ethnopharmacological survey of medicinal plants in Jordan,
Mujib Nature Reserve and surrounding area. J. Ethnopharmacol. 120 (1), 63–71.

Husein, R.H., Rasheed, R.O., 2011. Verbascum sp: used as a fish poison (saponins)
(ichthyotoxic ); alkaloids, glycosides saponins. J. Babylon Univ./Pure Appl. Sci.
19 (1), 418–426.

http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref1
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref1
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref1
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref1
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref2
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref2
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref3
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref3
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref3
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref4
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref4
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref4
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref4
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref5
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref5
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref5
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref6
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref6
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref6
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref7
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref7
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref7
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref8
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref8
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref8
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref8
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref8
http://dx.doi.org/10.1186/1746-4269-4-13
http://dx.doi.org/10.1186/1746-4269-4-13
http://dx.doi.org/10.1186/1746-4269-4-13
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref10
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref10
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref10
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref11
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref11
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref11
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref11
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref11
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref12
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref12
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref13
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref13
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref13
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref14
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref14
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref14
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref14
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref15
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref15
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref15
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref16
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref16
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref17
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref17
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref17
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref17
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref18
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref18
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref18
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref18
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref19
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref19
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref19
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref19
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref19
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref20
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref20
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref20
http://www.cbd.int/traditional/intro.shtml
http://www.cepf.net
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref21
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref21
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref21
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref22
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref22
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref22
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref23
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref23
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref23
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref23
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref24
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref24
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref25
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref25
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref25
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref25
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref26
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref26
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref26
http://ww2.bgbm.org/EuroPlusMed/
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref27
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref27
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref27
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref27
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref28
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref28
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref28
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref28
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref29
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref29
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref29
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref29
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref30
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref30
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref30
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref30
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref31
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref31
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref31
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref31
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref32
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref32
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref32
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref32
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref33
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref33
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref33
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref33


S. Baydoun et al. / Journal of Ethnopharmacology 173 (2015) 139–156156
Jaghabir, M., 1991. Hypoglycemic effects of Eryngium creticum. Arch. Pharmacol.
Res. 14 (4), 295–297.

Jaradat, N., 2005. Medical plants utilized in palestinian folk medicine for treatment
of diabetes mellitus and cardiac diseases. J. Al-Aqsa Univ. 9, 1–28.

Jurgonski, A., Juskiewicz, J., Zdunczyk, Z., 2008. Comparison of the effects of cho-
keberry fruit extract, chicory flour and their dietary combination on blood
parameters and antioxidant status of healthy and diabetic rats. J. Food Nutr. Sci.
58 (2), 273–278.

Kassisa, E., Fulder, S., Khalil, K., Hadieh, B., Nahhas, F., Saad, B., Said, O., 2009. Ef-
ficacy and safety assessments of Ferula assa-foetida L., traditionally used in
Greco-Arab herbal medicine for enhancing male fertility, libido and erectile
function. Open Complement. Med. J. 1, 102–109.

Médail, F., Quézel, P., 1999. Biodiversity hot-spots in the Mediterranean Basin:
Setting global conservation priorities. Conserv. Biol. 13 (6), 1510–1513.

Malychef, P., 1989. Les plantes medicinales au Liban. Leban. Med. J. 38, 59–60.
Mancini, E., Arnold, N.A., De Martino, L., De Feo, V., Formisano, C., Rigano, D., Se-

natore, F., 2009. Chemical composition and phytotoxic effects of essential oils of
Salvia hierosolymitana Boiss. and Salvia multicaulis Vahl. var. simplificolia Boiss.
growing wild in Lebanon. Molecules 14. Basel, Switzerland, pp. 4725–4736.

Manners, G.D., Panter, K.E., Pelletier, S.W., 1995. Structure- activity relationships of
non diterpenoid. Alkaloidsaccrcy in toxic Larkspur (Delphinum) species. J. Nat.
Prod. 58, 863–869.

Menendez-Baceta, G., Aceituno-Mata, L., Reyes-García, V., Tardío, J., Salpeteur, M.,
Pardo-de-Santayana, M., 2015. The importance of cultural factors in the dis-
tribution of medicinal plant knowledge: a case study in four Basque regions. J.
Ethnopharmacol. 161, 116–127.

Ministry of Environment, GEF and UNDP, 2009. Fourth National Report of Lebanon
to the Convention on Biological Diversity.

Ministry of Social Affairs and UNDP, 2007. Assessment of living standards in Le-
banon between 1995–2004 (in Arabic).

Mouterde, S.J., 1966, 1970, 1983. Nouvelle Flore du Liban et de la Syrie. Vol. I–III.
L’Imprimerie Catholique, Beyrouth.

Navaratnarajah, K., Ganeshalingam, S., 2011. Chemical analysis of datura metel
leaves and investigation of the acute toxicity on grasshoppers and red ants. e-J.
Chem. 8 (1), 107–112.

Nikbakht, A, Kafi, M., 2004. The history of traditional medicine and herbal plants in
Iran. ISHS Acta Horticulturae 790: VIII International People-Plant Symposium
on Exploring Therapeutic Powers of Flowers Greenery and Nature.

Oran, S.A., Al Eisawi, D.M., 1998. Check-list of medicinal plants in Jordan. Dirasat.
Med. Biol. Sci. 25 (2), 84–112.

Pan, S.Y., Litscher, G., Gao, S.H., Zhou, S.F., Yu, Z.L., Chen, H.Q., Zhang, S.F., Tang, M.K.,
Sun, J.N., Ko, K.M., 2014. Historical perspective of traditional indigenous med-
ical practices: the current renaissance and conservation of herbal resources.
Evid. Based Complement. Alternat. Med., 525340 http://dx.doi.org/10.1155/
2014/525340, 20 p..

Petrovska, B.B., 2012. Historical review of medicinal plants' usage. Pharmacogn. Rev.
6 (11), 1–5.

Piozzi, F., Rosselli, S., Formisano, C., Rigano, D., Senatore, F., Apostolides Arnold, N,
2008. Phytochemical analysis of essential oil of Teucrium pruinosum Boiss.
growing wild in Lebanon. In: Proceedings of the 39th International Symposium
on Essential Oils, ISEO 2008, Abstract Book, Germany, P. 98.

Piozzi, F.,Arnold, N.A., Bruno, M., Formisano, C., Grassia, A., Rigano, D., Senatore, F.,
2005. Chemical composition and antimicrobial activity of the essential oils
from aerial parts of two Marrubium sp. (Lamiaceae) growing wild in Lebanon.
In: Proceedings of the XXI Conference on Isoprenoids, Abstract Book Poland, p.
100.

Plouvier, B., Trotin, F., Deram, R., De Coninck, P., Baclet, J.L., 1981. Squirting cu-
cumber (Ecbalium elaterum), an uncommon cause of Quincke's edema. Nouv.
Presse. Med. 10 (31), 2590.

Rigano, D., Arnold, N.A., Conforti, F., Menichini, F., Formisano, C., Piozzi, F., Senatore,
F., 2011. Characterisation of the essential oil of Nepeta glomerata Montbret et
Aucher ex Bentham from Lebanon and its biological activities. Nat. Prod. Res. 25
(6), 614–626.
Rigano, D., Grassia, A., Borrelli, F., Aviello, G., Piozzi, F., Bruno, M., Arnold, N.A.,

Capasso, R., Senatore, F., 2006. Phytochemical and pharmacological studies on
acetonic extract of Marrubium globosum ssp. libanoticum. Planta Med. 72,
575–578.

Saad, B., Azaizeh, H., Said, O., 2005. Tradition and perspectives of arab herbal
medicine: a review. eCAM 2 (4), 475–479, Advance Access Publication.

Said, O., Khalil, K., Fulder, S., Azaizeh, H., 2002. Ethnopharmacological survey of
medicinal herbs in Israel, the Golan Heights and the West Bank region. J. Eth-
nopharmacol. 83, 251–265.

Said, O., Fulder, S., Khalil, K., Eli, K., Bashar, S., 2008. Maintaining a Physiological
Blood Glucose Level with ‘Glucolevel’, a combination of four anti-diabetes
plants used in the traditional Arab herbal medicine. eCAM 5 (4), 421–428.

Salhab, A.S., 2013. Human exposure to Ecballium elaterium fruit juice: fatal toxicity
and possible remedy. Pharmacol. Pharm. 4, 447–450.

Sargın, S.A., Akçicek, E., Selvi, S., 2013. An ethnobotanical study of medicinal plants
used by the local people of Alaşehir (Manisa) in Turkey. J. Ethnopharmacol. 150
(3), 860–874.

Satar, S., Gokel, Y., Toprak, N., Sebe, A., 2001. Life-threatening uvular angioedema
caused by Ecbalium elaterium. Eur. J. Emerg. Med. 8 (4), 337–339.

Schippmann U., Leaman D.J., Cunningham A.B., Impact of cultivation and gathering
of medicinal plants on biodiversity: global trends and issues, Biodiversity and
the Ecosystem Approach in Agriculture, Forestry and Fisheries. Commission on
Genetic Resources for Food and Agriculture. Rome, 12-13 October 2002. Inter-
Departmental Working Group on Biological Diversity for Food and Agriculture.
Rome, 2002.

Senatore, F., Apostolides, A.N., Piozzi, F., Carmen, F., 2006. Chemical composition of
the essential oil of Salvia Microstegia Boiss. et Balansa growing wild in Lebanon.
J. Chromatogr. 1108 (2), 276–278.

Sharma, Ajay, Cannoo, Damanjit Singh, 2013. Phytochemical composition of es-
sential oils isolated from different species of genus Nepeta of Labiatae family: a
review. Pharmacophore 4 (6), 181–211.

Tardίo, J., Pardo de Santayana, M., 2008. Cultural importance indices: a comparative
analysis based on the useful wild plants of Southern Cantabria. Econ. Bot. 62,
24–39.

Teall, E.K., 2013. Medicine and doctoring in ancient mesopotamia. Gd. Val. J. Hist. 3
(1), Article 2.

Trotter, R., Logan, M., 1986. Informant consensus: a new approach for identifying
potentially effective medicinal plants. In: Etkin, Nina L. (Ed.), Plants in In-
digenous Medicine and Diet: Biobehavioural Approaches. Redgrave publishers,
Bedford Hills, NY, pp. 91–112.

UNDP, GEF and Lebanese Agricultural Reseaerch Institute (LARI), 2013. Main-
streaming Biodiversity Management into Medicinal and Aromatic Plants Pro-
duction Processes in Lebanon: Conservation Guidelines for Medicinal and
Aromatic Plants in Lebanon.

Van Damme, E.J., Goossens, K., Smeets, K., Van Leuven, F., Verhaert, P., Peumans, W.
J., 1995. The major tuber storage protein of Araceae species is a lectin. Char-
acterization and molecular cloning of the lectin from Arum maculatum L. Plant
Physiol. 107 (4), 1147–1158.

WHO, 1993. Essential Medicine and Health Products Information Portal. A World
Health Organization resource. 〈http://apps.who.int/medicinedocs/en/d/
Jh2946e/3.3.html〉.

Yaniv, Z., Dafni, A., Friedman, J., Palevitch, D., 1987. Plants used for the treatment of
diabetes in Israel. J. Ethnopharmacol. 19 (2), 145–151.

Yari, M., Aghjani, Z., Masoudi, S., Monfared, A., Rustaiyan, A., 1999. Essential oils of
Pycnocycla flabellifolia (Boiss.) Boiss. and Malabaila secacule (Miller) Boiss. from
Iran. DARU 7 (3), 1–3.

Zanoli, P., Rivasi, M., Zavatti, M., Brusiani, F., Vezzalini, F., Baraldi, M., 2005. Activity
of single components of Ferula hermonis on male rat sexual behavior. Int. J.
Impot. Res. 17, 513–518.

Zohary, M., 1973. Geobotanical Foundations of the Middle East. Gustav Fisher,
Stuttgart.

http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref34
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref34
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref34
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref35
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref35
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref35
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref36
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref36
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref36
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref36
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref36
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref37
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref37
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref37
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref37
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref37
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref38
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref38
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref38
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref39
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref39
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref40
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref40
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref40
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref40
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref40
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref41
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref41
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref41
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref41
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref42
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref42
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref42
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref42
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref42
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref43
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref43
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref44
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref44
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref44
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref44
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref45
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref45
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref45
http://dx.doi.org/10.1155/2014/525340
http://dx.doi.org/10.1155/2014/525340
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref47
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref47
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref47
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref48
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref48
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref48
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref49
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref49
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref49
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref49
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref49
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref50
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref50
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref50
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref50
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref50
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref51
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref51
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref51
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref52
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref52
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref52
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref52
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref53
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref53
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref53
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref53
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref54
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref54
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref54
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref55
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref55
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref55
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref55
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref56
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref56
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref56
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref58
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref58
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref58
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref58
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref59
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref59
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref59
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref59
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref60
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref60
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref60
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref60
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref60
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref60
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref61
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref61
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref62
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref62
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref62
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref62
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref62
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref63
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref63
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref63
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref63
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref63
http://apps.who.int/medicinedocs/en/d/Jh2946e/3.3.html
http://apps.who.int/medicinedocs/en/d/Jh2946e/3.3.html
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref64
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref64
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref64
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref65
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref65
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref65
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref65
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref66
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref66
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref66
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref66
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref67
http://refhub.elsevier.com/S0378-8741(15)30017-9/sbref67

	Ethnopharmacological survey of medicinal plants used in traditional medicine by the communities of Mount Hermon, Lebanon
	Introduction
	Materials and methods
	Study area
	Data collection of ethnopharmacological knowledge
	Data analysis

	Results and discussion
	Medicinal plants and species composition
	Therapeutic indications
	Medicinal plant parts
	Preparation and administration
	Dosage and toxicity
	Traditional knowledge and phytochemical aspects

	Conclusions
	References




