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ABSTRACT

Turkey has a very rich flora and also many medicinal plants, due to its geography. The aim of this study was to provide in-
formation about the plants used for prostate diseases in Turkey. Ethnobotanical studies made in various parts of the Turkey
have been researched and 107 taxa used in the treatment of prostate diseases have been recorded. These plants belong
predominantly to the Rosaceae (15 taxa), Asteraceae (13 taxa), Lamiaceae (10 taxa), Poaceae (4 taxa), Anacardiaceae (3 taxal,
Apiaceae (3 taxa), Brassicaceae (3 taxa) families. The plant parts used for treatment are leaves, aerial parts, flowers, roots
and seeds. Flavonoids, essential oils, tannins, saponins, alkaloids, and steroids are the most common chemical compounds
in these plants. Activity studies have been found which support the use of 17 taxa in prostate diseases. Similar activity studies
can be carried out for other plants and so new drugs can be developed for the treatment of prostate diseases.
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INTRODUCTION

The prostate gland is mainly an organ of the male reproductive system. It is located just below the bladder and surrounds the
urethra. It secretes a special secretion that helps sperm transport and fertilization (Guyton 2007).

Prostate diseases can be listed under three main headings. These are prostate inflammation, benign prostatic hypertrophy and
prostate cancer.

Prostate inflammation (prostatitis) is usually a disease caused by bacteria and reduces the quality of life due to symptoms. Clinical
trials show that 50% of men have prostatitis at least once in their lifetime (Internet source 1).

Benign prostatic hyperplasia (BPH), known as benign prostate enlargement, can be described as compression of the urinary tract
caused by the prostate gland is enlarged. Prostate growth is a common, non life threatening disease that reduces the quality of
life of the patient (Internet source 2).

Prostate cancer is one of the most common types of cancer among men. It can be described as an uncontrolled proliferation
of the prostate gland cells. Prostate cancer symptoms may not be felt for a long time or symptoms may be confused with other
diseases. Prostate cancer may spread to other organs at later stages and treatment may become difficult. For this reason, men
over the age of 40 must have prostate examinations at certain intervals (Internet source 3).
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Turkey has a very rich flora due to its geography. Approximately
eleven thousand plant species are growing in our country, and
three thousand of them are endemic (Guiner et al. 2000; Ozhatay
et al. 2013, 2015, 2017). Traditional treatments using these plants
in each region of our country can treat many diseases and protect
against diseases. In the research carried out, many herbal rem-
edies used against prostate diseases in Turkey were encountered.

MATERIALS AND METHODS

This study was prepared screening the National Thesis Cen-
ter of the Council of Higher Education and electronic sources

(ScienceDirect, PubMed, Google Scholar). The plants used for
treating prostate diseases were searched in the ethnobotani-
cal articles, MSc and PhD theses. Then, for each of these plants,
activity studies to support the use of prostate diseases were
investigated.

RESULTS

In the Table 1, information concerning the botanical and local
names, used parts, usage, and chemical compositions of plants
used for prostate diseases in traditional treatment in Turkey are
given.

Table 1. The list of plants used in traditional treatment for prostate diseases in Turkey

Botanical name Family Localname  Chemical composition Plant part used Usage  References
Achillea Asteraceae  Sari Essential oil (Mirahmadi etal. Whole plant Dec. Int. Karakurt 2014
biebersteinii civanpercemi 2017), germacranolid derrivs,
Afan. coumarin, monoterpene and
flavonoid (Mohamed et al.2015)
A. millefolium L. Asteraceae  Sari Terpenoid, flavonoid (Shari Whole plant Dec. Int. Karakurt 2014
civanpercemi Moghadem et al. 2017)
A. wilhelmsii Asteraceae  Sar Essential oil (Baytop 1984, Whole plant Dec. Int. Karakurt 2014
C. Koch civanpercemi Giner et al. 2000}, alkaloid,
flavonoid, sesquiterpene
(Giiner et al. 2000)
Acorus Acoraceae Egir kokd, Carbohydrates, calcium Root Inf. Int.  Akan and Bakir Sade
calamus L. Hazanbel and potassium salt 2015; Korkmaz and
(Baytop 1984) Karakurt 2014; Fakir
et al. 2009
Agrimonia Rosaceae Tirtikli aslan  Catechical tannins (PDR 2007)  Whole plant Inf.Int.  Tetik 2011
eupatoria L. pencesi
Agropyron Poaceae Ayrik otu Mucilage, carbohydrates, Whole plant Inf.Int.  Karakurt 2014, Akan
repens L. calcium and potassium etal. 2015
salt (Baytop 1984)
Allium cepa L. Liliaceae Sogan Alliin, essential oil, peptide, Leaf Dec. Int. Sagiroglu et al. 2013
flavonoids (Cubukcu
etal. 2002)
Alnus glutinosa  Betulaceae Kizilagag Shikimic acid, Male flower Dec. Int. Ecevit Genc¢ and
(L.) Gaertner epigallocatechin gallate Ozhatay 2006
subsp. glutinosa (Altinyay et al. 2016)
Alyssum Brassicaceae Prostat - Aerial part Inf.Int.  Ozdemir and Alpinar
sibiricum Willd. cicegi 2015
Anchusa Boraginaceae Sigir dili, Triterpene glycosides, flavone  Root Dec./ Oral 2007
undulata L. Ballibaba glycosides (Koz et al. 2009) Inf. Int.
Anthemis Asteraceae  Beyaz Essential oil, organic acids, Capitulum Inf. Int.  Tuzlaci 2006
cotula L. papatya, glycosides and alkaloid
Papatya (Baytop 1999)
A. kotschyana Asteraceae Papatya - Aerial part Inf.Int.  Ozdemir and Alpinar
Boiss. var. 2015
kotschyana
Apium Apiaceae Kereviz Essential oil, coumarins, Seed Dec. Int. Polat 2010
graveolens L. flavonoids (Cubukgu Whole plant +Honey, Akan and Bakir Sade
et al. 2002) Int. 2015
Dec. Int. Polat and Satil 2012
Arbutus Ericaceae Andrana, Sugars, tannins, vitamin Fruit Eaten Kizilarslan and
unedo L. Kocayemis,  (Baytop 1963; 1999), Ozhatay 2012
Dagyemisi phenolic acids, aucubin

glycosides, diterpenoid,
triterpenoid (Baytop 1999,
Evans 2002)
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Table 1. The list of plants used in traditional treatment for prostate diseases in Turkey (continued)

Botanical name Family Local name  Chemical composition Plant part used Usage References
A. andrachne . Ericaceae Dag cilegi, Organic acids, sugars, phenolic Fruit Eaten, Polat et al. 2015,
Sandal aaci components (Serce et al. 2010) Inf. Guzel et al. 2015

Arum sp. Araceae Yilan burcagr Alkaloids, essential oil Fruit Eaten Senkardes and Tuzlaci

(Azab 2017) 2014
Asparagus Liliaceae Kediyen, Steroid saponins (Gurdal 2010)  Whole plant Inf.Int.  Sargin et al. 2013
acutifolius L. Tilki kuyrugu Aerial part Dec. Int. Glzel etal. 2015

Flowering Oinment, Sargin et al. 2015
branches, leaf Inf.

Brassica Brassicaceae Brokoli Sulforaphane, phenolic Fruit Raw, Esen 2008
oleraceal. compounds, carotenoids, Eaten Metin 2009
var jtalica vitamin C and K (RX Media Dec. Int.

Pharma 2017)
Cannabis Cannabinaceae Kenevir otu, Resin, essential oil, oil (2008a) Seed Cooked, Birinci 2008
sativa L. Aptal otu Int.
Carduus Asteraceae Esek calisi,  Sterols, triterpenes, flavonoids Flowering Dec. Int. Tuzlacietal. 2010
nutans L. Esek dikeni  (Abdallah et al. 1989) branch
C. pycnocephalus Asteraceae  Esek dikeni, - Flowering Dec. Int. Dogan 2014
L. subsp. albidus Kangal branch
(Bieb.) Kazmi
Carthamus Asteraceae  Aspir Pigments (Baytop 1984) Flower Not Akan and Bakir Sade
tinctorius L. specified 2015
Cedrus libani Pinaceae Katran Terpenic acids Flower; Laef, Not Ozcelik and Balabanli
A.Rich. (Avcibasi et al. 1988) Sprout specified 2005
Centaurea Asteraceae Tahlisk Guaianolides Aerial part Dried, Kaval et al. 2014
glastifolia L. (Oksuz and Tupcu 1994) Dec. Int.
Cerasus Rosaceae Mahlep 0il, coumarin (Tetik 2011) Seed Inf.Int.  Altundag and Oztiirk
mahalep (L) Powder 2011
Miller var. Akbulut and
mahalep Bayramoglu 2013
C. microcarpa Rosaceae Zerdali - Fruit Eaten Dogan 2014, Kaval
(C. A. Meyer) etal. 2014
Boiss. subsp.
tortuosa
Ceratonia Fabaceae Harnup, Sugars, oil, pectin, tannin, Fruit Molasses, Girdal and Kiltur
siliqua L. Kegiboynuzu  vitamin, mineral, protein Eaten 2013

(Cubukcu et al. 2002,
Baytop 1999)

Ceterach Aspleniaceae Altinotu Essential oil, tannin, mucilage  Aerial part Inf./ Oral 2007
officinarum DC. (Baytop 1999) Dec. Int.

Cichorium Asteraceae Kanis Coumarin glicoside, Aerial part Dec. Int. Kaval et al. 2014
intybus L. sesquiterpenes, caffeic acid,

polysaccharides, tannin

(PDR 2007, Cubukcu et al. 2002,
Baytop 1999, Tyler et al. 1988,
Tanker and Tanker 2003,

Trease and Evans 2009)

Cistus Cistaceae - Diterpene, glucosides (Sadhu  Leafy branch Dec. Int. Tuzlaci 2006
laurifolius L. et al. 2006, Joaquin et al. 1986,

inositol (Joaquin et al. 1986)
Convolvulus Convolvulaceae Tarla Alkaloids, phenolic compounds, Leaf and flower Inf. Int.  Fakir et al. 2009
arvensis L. sarmasigi sugars, mucilage, sterols, resin,

tannins, unsaturated sterols/
triterpenes, lactones, proteins
(Al-Snafi 2016)

Corylus Corylaceae Findik, Tannin, resin, protein, starch,  Pericarp Dec. Int.  Kultir 2007
avellana L. Yabani findik  oil, salt, vitamin, flavonoid

(2008a)
C. maxima Corylaceae Findik Qil, protein, sugars, phosphor, ~ Sprout Dec. Int.  Tuzlaci 2006
Miller calcium (Baytop 1999)
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Table 1. The list of plants used in traditional treatment for prostate diseases in Turkey (continued)

Botanical name

Family

Local name

Cotinus coggyria Anacardiaceae Tetre, Tetere

Scop.

Crataegus
monogyna Jacq.
subsp. monogyna

Crataegus
orientalis
Pallas ex Bieb.
var. orientalis

Cucurbita
maxima
Duchesne

C. pepo L.

Cupressus
sempervirens L.

Cynara
scolymus L.

Cynodon
dactylon(L.)
Pers.

C. dactylon(L.)
Pers. var.
villosus Regel

Dracunculus
vulgaris Schott

Elaeagnus
angustifolia L.

Epilobium
angustifolium L.

Equisetum
arvense L.

E. giganteun L.

E. telmateia
Ehrh.

Eryngium
campestre var.
virens (Link)
Weins

Rosaceae

Rosaceae

Cucurbitaceae

Cucurbitaceae

Cupressaceae

Asteraceae

Poaceae

Poaceae

Araceae

Elaeagnaceae

Onagraceae

Equisetaceae

Equisetaceae

Equisetaceae

Apiaceae

Kirmizi alic

Sari alic

Kabak

Kabak

Andiz

Enginar

Ayrik otu

Ayrikotu

Yilanbi¢agi,
Yilanburcagi

igde

Yaki otu,
Cayir guli

Ekli ot

Kirkkilit otu,
kavakotu
Cam otu,
Kirkbogum

Boga dikeni,
Esek dikeni,
Kenger,

Kuskonmaz

Chemical composition

Plant part used Usage

Tannin, flavonoid (Baytop 1999) Leaf

Sugars, organic acids,
phenolic compounds
(Edwards et al. 2012)

Phenolic compounds
Caliskan 2015; Melikoglu
(et al. 1999)

Proteins, minerals, sugars,
tocopherols, B-sitosterol,
phenolic acids

(Rezig et al. 2012)

Steroids, A-7 stigmasterol,
tocopherol, oil
(Cubukcu et al. 2002)

Tannin, essential oil
(Baytop 1999)

Caffeic acid derivatives,
sesquiterpene lactone,

flavonoid (Cubukcu et al. 2002)
Calcium and potassium salts,

polysaccharides, saponin,
essential oil (Baytop aerial
1963; 1999)

Fatty acids (Saglik et al. 2002)

Flavonoids, terpenoid

compounds, saponins, sugars,
phenolic acid, tannins, amino

acids, carotenoids, vitamins
(Hassanzadeh and
Hassanpour 2018)

Provitamin A, karotenoid,
steroids, barbituric acid
derivatives, flavonoids
(Sayik 2007)

Minerals, flavonoids,
dicarboxylic acid
(Cubukcu et al. 2002)

Phenolic compounds
(Francescato et al. 2013)

Alkaloids, silicic acid, saponin,
tannin (Baytop 1999), flavone,

sugars, mineral
(Baytop and Girkan 1972)

Leaf anf flower

Leaf anf flower

Seed

Seed

Leaf

Leaf

Root
Root and part

Rhizome

Fruit

Fruit

Flower, leaf

Whole plant

Aerial part

Aerial part

Triterpene saponins, coumarins, Root

monoterpene glycosides, caffeic

acid esters, oligosaccharide,

tannin (PDR 2007, Baytop 1999)

References
Inf. Int.  Tuzlaci and Alparslan
2007
Inf. Int.  Fakir et al. 2009
Inf. Int.  Fakir et al. 2009
Eaten Glizel et al. 2015
Dec. Int. Kahraman and Tatli
2004
Int. Girdal and Kittir
2013
Dried,  Sarginetal. 2013
Dec. Int.
Dec./ Oral 2007, Bulut et al.
Inf. Int. 2017, Kartal and
Dec. Int. Glines 2017
Giines 2017

+Fruits of Senkardes 2014
Hordeum

vulgare

and root

of

Eryngium

campestre

var. virens

Dec., Int.

Eaten Bulut et al. 2017
Eaten Glizel et al. 2015
+Water  Akan and Bakir Sade
Int. 2015

Dried, Kayabasi 2011

Dec. Int.

Dec. Int. Glines 2017

Dec. Int. Ezer and Arisan 2006

Dec. Int.  Saglik et al. 2002
+Fruits of

Hordeum

vulgare

and

rhizome

of Cynodon

dactylon

var. villosus

Dec., Int.
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Table 1. The list of plants used in traditional treatment for prostate diseases in Turkey (continued)

Botanical name Family
Fraxinus Oleaceae
angustifolia Vahl.

subsp. oxycarpa
Galium verum L. Rubiaceae

Helichrysum Asteraceae
armenium DC.

Helichrysum Asteraceae
plicatum subsp.

plicatum DC.

Hypericum Hypericaceae

perforatum L.

Juniperus
oxycedrus L.
subsp. oxycedrus

Cupressaceae

Lallemantia Lamiaceae
iberica (M.Bieb.)

Fisch et C.A.Mey.

Lamium
purpureum L.

Lamiaceae

Laurus nobilis L. Lauraceae

Lavandula Lamiaceae
stoechas L.

subsp. stoechas

Linum Linaceae
mucronatum
Bertol. subsp.

mucronatum

Malva neglecta  Malvaceae

Wallr.

M. slyvestrisL.  Malvaceae

Marrubium Lamiaceae

vulgare L.

Mentha spicata  Lamiaceae

L. subsp. spicata

Micromeria Lamiaceae
cristata subsp.
orientalis PH.

Davis

Myrtus
communis L.

Myrtaceae

Local name
Disbudak

Yogurt otu

Yayla cicedi,
Altinotu,
Olmez cicek

Yayla cicegi,
Altinotu,
Olmez cicek

Kantaron,
Seker otu

Ardig

Ballibaba

Defne, Liks

Karabas otu,
Karahan

Sari ¢icek

Ebegiimeci

Ebegiimeci,
Devetabani,
Katirtirnagi

Kopeksiyan
otu

Yarpuz, Nane

Kekik

Murt, mersin,
yaban mersini

Chemical composition
Secoiridoids (Calis et al. 1996)

Hydroxycinnamic acid
derivatives and glycosides,
flavonoid, phenolic acid and
glycosides (Jaiswal et al. 2014)

Flavonoids
(Cubukcu and Yiiksel 1982)

Flavonoids, saponin, catechical
tannin (Keklik 1990), essential
oil (Sezik and Aslan 1997)

Flavonoids, phloroglucinol,

catechic tannin, naftodiantron
deriv (hypericin] (Bisset 1994),
essential oil (Erken et al. 2001)

Essential oil, resin, bicyclic
sesquiterpene, phenol deriv.
(Baytop 1999, Tyler et al. 1988,
Tanker and Tanker 2003,
Trease and Evans 2009)

Carbonhydrates, essential oil
(Badawy et al. 2013), phenoilic
glycoside (Dehaghi et al. 2012)

Iridoid glycosides, essential oil
(Flamini et al. 2005)

Starch, oil, tannin, essential oil
(Baytop 1999, alkaloid,
flavonoid (Topaloglu 1987),
sesquiterpenes (Glasby 1991)

Glycoside, saponin, essential
oil (Baytop 1999)

Aryl-tetralin lignans
(Koulman et al. 2005)

Mucilage, tannin, flavonoid
(Bisset 1994)

Alkaloid (Topaloglu 1987),
anthocyanidins, flavonoids,
tannin (Cubukcu et al. 2002),
sugars, polysaccharides
(Baytop 1999)

Diterpenes, essential oil,
tannin (Cubukcu et al. 2002)
Essential oil (Baytop 1999),

flavonoids, caffeic acid
(Brendler et al. 2003)

Essential oil, phenolic
compounds, fatty acids
(Mahboubi 2017)

Plant part used Usage

Flowering
branch

Leaf

Whole plant

Flower

Aerial part
Flowering
branch

Cone

Whole plant

Aerial part

Seed

Aerial part

Aerial part

Leafy branch

Leafy branch

Aerial part

Leaf

Leaf Flower

Leaf, Fruit

Inf. Int.

Dec./
Inf. Int.

Inf. Int.

Inf. Int.

Dec. Int.
Oleat, .
Int

Inf. Int.

Inf. Int.

Inf. Int.

Crushed,
Inf. Int.

Inf. Int.

Inf. Int.

Dec. Int.

Dec. Int.

Dec. Int.

Cooked
or raw,
Eaten

Inf. Int.

Eaten,
Fruit
juice,
Dec. Int.

References
Bulut 2008

Oral 2007

Korkmaz and
Karakurt 2014

Karakurt 2014

Tuzlaci and Alparslan
2007
Bulut et al. 2017

Tuzlacr and Alparslan
2007

Dogan 2014
Uzun et al. 2004

Sarikan 2007

Giirdal and Kiltir
2013

Dogan 2014

Koyuncu 2005

Koyuncu 2005

Tuzlaci 2006

Kocak 1999

Karakurt 2014

Sargin 2015; Bulut
and Tuzlaci 2013
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Table 1. The list of plants used in traditional treatment for prostate diseases in Turkey (continued)

Botanical name

Nasturtium
officinale R. Br.

Ononis spinosa
subsp.
leiosperma
(Boiss.) Sirj.

Ornithogalum
umbellatum L.

Paliurus spina-
christi Mill.

Peganum
harmala L.

Petroselinum
crispum L.

Phlomis
russeliana Poiret

Pinus nigra
JFArnold

Pistacia
atlantica Desf.

Pterebinthus
subsp.
paleaestina
(Boiss.) Engler

Plantago
lanceolata L.

P. majorL.
subsp. major

Platanus
orientalis L.

Polygonum
aviculare L.

Polypodium
vulgare L.
subsp. vulgare

Prunus
armeniaca L.

Family

Brassicaceae

Fabaceae

Hyacinthaceae

Rhamnaceae

Zygophyllaceae

Apiaceae

Lamiaceae
Pinaceae

Anacardiaceae

Anacardiaceae

Plantaginaceae

Plantaginaceae

Platanaceae

Polygonaceae

Polypodiaceae

Rosaceae

Local name
Sukumbi

Sabankiran

Sakarca

Calt,
muska otu

Uzerlik

Maydanoz

Laden

Selvi, Cam
kozalagi

Citlenbik
agaci,
Menenge¢

Citlenbik
agaci,
Menenge¢

Damar otu

Sinirli ot,
Sinirotu,
Yara otu

Cinar

Keci memesi

Tatli papra

Kayisi

Chemical composition

Sulfuric glycosides, vit A, C, D,
essential oil (Baytop 1999)
Sugars, tannin, essential oil,
flavonoids, minerals, organic
acids, saponin (PDR 2007,
Dermirezer 2011, Giirkan 2007)

Rhodexin A, rhodexoside

(Smith and Paterson 1947),
cardenolide glycosides,

steroids (Tang et al. 2013,
Sabudak and Oyman 2002),
glcosides, saponin (Baytop 1999)

Flavonoids, tannins, amino
acids, alkaloids, sterols
(Brantner et al. 1996,
Baytop 1999)

Harmala alkaloids
(Kiclikbezirci 1967), musilage
(Akalin and Alpinar 1994)

Essential oil, flavonoid
heteroside, furanocoumarins,
phtalide, steroids, vit C, oil
(Cubukcu et al. 2002, Baytop
1999, Tyler et al. 1988, Tanker
and Tanker 2003)

Essential oil, sesquiterpene
(Demirci et al. 2008)

Essential oil (Sezik et al. 2010)

Essential oil
(Trabelsi et al. 2012)

Resin, tannin, essential oil, oil
(Baytop 1999), flavonoids
(Topaloglu 1987)

Iridoid glycosides, flavonoids,
coumarin, saponin, alkaloids,
silicic acid, sugar, organic acids,
mucilage, tannin

(Cubukcu et al. 2002)

Polysaccharides, lipids, caffeic
acid derivatives, flavonoids,
iridoid glycosides, terpenoids,
vitamins, organic acids
(Samuelsen 2000)

Tannin, triterpenes, flavonoids
(Bulut 2008)

Tannins, triterpenoids,
anthraquinones, coumarins,
phenylpropanoides, lignans,
flavonoids (Granica et al. 2013)
Saponin, essential oil, tannin
(Baytop 1999)

0il, amygdalin (Baytop 1999)

Plant part used Usage

Aerial part

Root

Whole plant

Seed

Sprout

Whole plant

Leaf
Cone

Leafy sprout

Leafy sprout

Leaf

Leaf

Stem bark
Leaf

Aerial part

Aerial part

Leaf

Not
specified

Dec. Int.

Inf.

Dec.
Frankin-
cense

Dec. Int.
Not
specified
Dec. Int.,
Eaten

Inf. Int.

Dec. Int.

Inf. Int.

Dec. Int.

Dec. Int.

Inf. Int.

Dec. Int.
Inf. Int.
Mash,
Ext..

Dec. Int.

Inf. Int.

Inf. Int.

References
Sarac et al. 2013

Dogan 2014

Polat et al. 2015

Sargin 2015

0zgokce and Ozgelik
2004
Oztiirk et al. 2013

Karakurt 2014

Demirci and Ozhatay
2012

Akan and Bakir Sade
2015

Tuzlaci 2006

Tuzlaci 2006

Arslan 2005

Giines 2017

Koyuncu 2005
Glnes et al. 2017

Giizel et al. 2015

Kaltar 2007

Uzun et al. 2004
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Table 1. The list of plants used in traditional treatment for prostate diseases in Turkey (continued)

Botanical name

Quercus cerris

var. austriaca

(Willd.) Loudon

Rosa canina L.

Rubus
canescens DC.

R. canescens
var. glabratus
(Godr.) Davis
et Meikle

Family

Fagaceae

Rosaceae

Rosaceae

Rosaceae

R. discolor Weihe Rosaceae

and Nees

R. hirtus Waldst.

and Kit.

R. sanctus
Schreber

R. saxatilis L.

Sambucus
nigral.

Satureja
cuneifolia Ten.

Sorbus
aucuparia L.

Rosaceae

Rosaceae

Rosaceae

Caprifoilaceae

Lamiaceae

Rosaceae

Local name

Palamut
mesesi, mese

Képek gild,
Kusburnu

Bogurtlen

Bogurtlen,
Garanti

Karamuk,
Bogirtlen

Bogurtlen

Bogdrtlen,
Garanti

Bogirtlen

Mdrver,
Milver,
Patlangug,
Oziibiiyiik
Kekik,
Keklik otu,
Dag kekigi
Uvez

Chemical composition Plant part used

Triterpenes (Sen et al. 2015) Leaf

Phenolic compounds, minerals, Fruit

vitamins, sugar, pectin, organic

acid, essential oil, tannin

(Demir and Ozcan 2001)

- Root, Fruit
Root

- Root

Anthocyanins, ascorbic acid Root

(Dujmovi¢ Purgar et al. 2012)

Flavonoids, triterpenes, gallic ~ Root

tannin (Mercan 2006)

Tannin, organic acid, sugar Root

(Baytop 1999) Leaf and Flower
Root, Fruit

Sugars, pectins, anthocyanins, Root, Fruit

catechins, vitamin C, phenolic

acids, flavonoids, tannins, fatty

acids (Tomczyk and Gudej 2005)

Caffeic acid, mucilage, Fruit

potassium salts, glycosides,

steroids, tannin, triterpenes,

essential oil (Cubukgu et al. 2002)

Essential oil, terpenes Aerial part

(Oke et al. 2009)

Anthocyanins Leaf

(Isakina et al. 2015)

Usage

Dec. Int.

Dec.,
Inf. Int.

Dec. Int.,

Pickles,
jam,

molasses

+Urtica
urens
roots +
Juglans
regia
leaves
+Urtica
sp., leaf

References
Kiltir 2007

Glnes 2017

Sargin 2015
Polat and Satil 2012

Polat 2010

of Juglans

regia,
Secale
cereale,
Int.

Dec. Int.
Dec. Int.

Inf. Int.
+Urtica
sp.,
Juglans
regia,
Secale
cereale,
Int.
+Urtica
urens
roots+
Juglans
regia
leaves

Dec. Int.

Dec. Int.,

Pickles,
jam,

molasses

Dec. Int.,

Pickles,
jam,

molasses

Eaten
Dec. Int.
Mac. Int.

Dec. Int.

Dec. Int.

Kultir 2007

Tuzlaci 2006,
Kalttr 2007

Tetik 2011, Tetik
etal. 2013

Polat 2010

Polat and Satil 2012
Giizel et al. 2015
Sargin 2015

Sargin 2015

Kilttr 2007
Fujita et al. 1995
Sargin et al. 2013

Kartal and Gines
2017; Giines 2017

Kiltir 2007
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Table 1. The list of plants used in traditional treatment for prostate diseases in Turkey (continued)

Botanical name Family

S. domestical.. Rosaceae

Telephium
imperati subsp.
lorientale
(Boiss.) Nyman

Thymus Lamiaceae
sibthorpii
Bentham
T sipyleus subsp. Lamiaceae

sipyleus Boiss.

Tribulus
terrestris L.

Urtica dioicalL.  Urticaceae

U urensL. Urticaceae

Verbascum
cheiranthifolium
var.
cheiranthifolium
Boiss.

V. pycnostachyum Scrophulariaceae

Boiss. and Heldr

Viburnum Adoxaceae
lantana L.

V opulus L. Adoxaceae
Viola odoratal.. Violaceae
Viscum album Loranthaceae
L subsp.

austriacum

(Wiesb.) Vollman

Zea mays L. Poaceae

Caryophyllaceae

Zygophyllaceae

Scrophulariaceae

Local name
Uvez,
Bortliican
Sidik zoru otu,
Sigil otu
Kekik

Kekik

Demir dikeni

Isirgan

Dirik, Isirgan
ve Pirike

Sigir kuyrugu

Sigir kuyrugu

Girebolu

Gilaburu,
Girebolu

Tirtilsiz aslan
pencesi,
Kokulu
menekse
Burg,

Ahlat purcu,
Cam burcu,
Okse otu

Misir

Chemical composition

Tannin, essential oil, sorbitol,
organic acids, pigments
(Baytop 1999)

Phenolic acids, flavone
glycosides (Raudone
etal. 2017)

Essential oil, sesquiterpenes,
monoterpenes (Tanker and
Tanker 2003, Tepe et al. 2005)
Saponin, amid, alkaloid
(Kogyigit 2005)

Ca, K, silicic acid salts, organic

acids, biogen amids, sitosterols,

lectin, terpenes, triterpenes,
flavonoids, lignans, essential
oil, coumarins, Vit C (PDR 2007,
Cubukcu et al. 2002, Baytop
1999, Trease and Evans 2009,
Demirezer 2011, Giirkan 2007)

Phenolic compounds
(Carvalho et al. 2017), vitamins,
essential oil (Mzid et al. 2018)

Saponin, mucilage, resin, bitter

compound (Baytop 1999,
Keskin 2011)

Iridoid glycosides,
phenylethanoid glycosides
(Tatli et al. 2007)

Glycosides [Calis et al. 1995)

Organic acids, phenolic
compounds, vitamins,

Plant part used
Leaf

Aerial part

Aerial part

Leaf and flower

Aerial part

Aerial part
Leaf

Leaf

Leaf

Leaf and flower

Fruit

Meyve

terpenoids (Saridzkan et al. 2017)

Alkaloid, glycoside, saponin,
methyl silicate, gum (Demiray
2013), B-ionone (Ansari and
Emami 2016)

Alkaloids, glycosides, lectines,
polypeptides, triterpenes,
phenolic acids, organic acids,
biogen amin, mucilage, lignans,
resin, tannin (PDR 2007,
Cubukcu et al. 2002, Baytop
1999, Tyler et al. 1988, Tanker
andTanker 2003, Demirezer
2011, Giirkan 2007, Ergiin and
Deliorman 1995)

Bitter compounds, amins,
phytosterol, starch, pigments,
resin, saponin, vitamin C,K
(Barnes et al. 2002), potassium
salt, oil, flavonoids, mucilage,
sugar, tannin, essential oil
(Cubukcu et al. 2002), maysin
(Lee et al. 2014)

Dec: Decoction; Inf: Infusion; Mac: Maceration; Int: Internal

Flower and leaf

Leaf
Aerial part,
branches, leaf

Corncob

Usage  References

Dec. Int.  Kulttr 2007

Inf. Int.  Tuzlaciand Erol 1999

Inf.Int.  Ecevit Gen¢ and
Ozhatay 2006

Inf. Int.  Karakurt 2014

Dec. Int. Dogan 2014; Giizel
etal. 2015

Inf. Int.  Bulut etal. 2017

+Petro- Karakurt 2014

selinum Yesilyurt et al. 2017;

crispum Korkmaz and

Dec. Int. Alpaslan 2014

+0Olive oil,

impasted,

eaten

Dec. Int.

Dec. Int. Korkmaz and
Alpaslan 2014

Inf. Int.  Keskin 2011

Dec. Int.  Oral 2007

Juice, Karakurt 2014

Int.

Juice, Int. Korkmaz and
Karakurt 2014

Inf. Int.  Tetik 2011

Dec. Int. Sargin etal. 2013

Dec., Sargin et al. 2015

Mac.,

Int.

Dried, Tuzla“u 2006; Glnes

Dec. Int. and Ozhatay 2011

Dec., Tetik 2011

Inf. Int.
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CONCLUSION

In this study, 107 taxa which have traditionally been used in the
treatment of prostate diseases in Turkey have been recorded.
These plants are predominantly from the Rosaceae (15 taxa), As-
teraceae (13 taxa), Lamiaceae (10 taxa), Poaceae (4 taxa), Anacar-
diaceae (3 taxa), Apiaceae (3 taxa), Brassicaceae (3 taxa) families.

Commonly used taxa in different regions of Turkey are Apium
graveolens, Asparagus acutifolius, Cynodon dactylon, Rubus
sanctus, Sambucus nigra and Urtica dioica. The parts of the
plants that are used for treatment are the leaves, aerial parts,
flowers, roots and seeds. Flavonoids, essential oils, tannins, sa-
ponins, alkaloids, steroids, sugars, and minerals are the most
common chemical compounds in plants.

Activity studies have been found which support the use of 17
taxa in prostate diseases. These plants are; Achillea wilhelmsii,
Acorus calamus, Allium cepa., Brassica oleraceae var. italica, Can-
nabis sativa, Carthamus tinctorius, Cucurbita pepo, Epilobium
angustifolium, Hypericum perforatum, Mentha spicata subsp.
spicata, Nasturtium officinale, Prunus armeniaca, Tribulus terres-
tris, Urtica dioica, Viburnum opulus, Viola odorata and Zea mays.
The scientific studies on these plants are as follows:

Volatile oil of Achillea wilhelmsii has a cytotoxic effect against
prostate cancer cells. No cytotoxic effect for normal cells (Gua-
tam et al. 2014).

The ethanolic extract of the Acorus calamus root was found to
suppress cell proliferation and angiogenesis and stimules early
apoptosis in LNCaP (prostate left supraclavicular lymph node
carcinoma) prostate cancer cell lines, depending on dose and
time (Koca et al. 2018).

Consumption of onion (Allium cepa) and garlic slows down the
formation of BPH (Galeone et al. 2007).

It has been stated that Sulforaphane (one compound of Brassica
oleracea L. var italica) reduces prostate cancer formation by induc-
es Phase 2 Enzymes in human prostate cells (Brooks et al. 2001).

It has been identified that cannabinoid (one compound of Can-
nabis sativa) receptors are more abundant in cells with prostate
cancer than normal prostate cells, especially in men with bone
metastatic prostate cancer, it is thought that cannabinoids are
effective in improving analgesia of bone pain and improving the
quality of life of the patient (Ramos and Bianco 2012).

It has been determined that the ethanolic extract of Carthamus
tinctorius is an effective 5a-reductase inhibitor and hair growth
promoter (Kumar et al. 2012). 5a-reductase is an important en-
zyme in the conversion of testosterone (T) to the more potent
androgen dihydrotestosterone (DHT) in androgens metabolism.
Dihydrotestosterone is effective in the growth of the prostate
gland. It is thought that Carthamus tinctorius may be used as a
5a-reductase inhibitor to stop the growth of the prostate gland.

3-Sitosterol in Cucurbita pepo oil has been shown to be a po-
tent inhibitor of prostaglandin biosynthesis in prostate tissue of
patients with BPH (Nakic et al. 2006). It is thought that Cucur-
bita pepo may be used in the treatment of inflammation and

complaints depending on prostaglandin as a consequence of
inhibites prostaglandin biosynthesis. A multicenter clinical trial
was conducted with 2245 BPH patients. Urinary symptoms were
recorded using the International Prostate Symptom Score (I-PSS)
according to the American Urological Association and the effect
on quality of life was also recorded using the Life Quality ques-
tionnaire (LQ Index). The patient was treated with capsules con-
taining 500 mg pumpkin seed extract. I-PSS decreased by 41.4%
during treatment and the quality of life score increased by 46.1%
at the end of treatment. More than 96% of the patients reported
no side effects in this treatment (Younis et al. 2000).

Oenothein A and oenothein B, which are macrocyclic elagi-
tannins of Epilobium angustifolium, inhibit the activity of 5-al-
pha-reductase and aromatase enzymes, which play a key role
in the formation of benign prostate growth (BPH), and so pre-
vent benign prostate growth (Sigva 2012).

In another study, it was reported that photodynamic therapy
with hypericin (one compound of Hypericum perforatum) is
an alternative approach to the treatment of prostate tumors
and may be useful in tumors that do not respond to androgen
therapy (Colasanti et al. 2000).

In the experiment on male rats, the anti-androgenic effect of
Mentha spicata on testis was determined (Kumar et al. 2008). It
is thought that Mentha spicata subsp. spicata can be used in the
treatment of prostate diseases due to its anti-androgen effect.

Nasturtium  officinale  contains  significant amounts  of
-Phenethyl isothiocyanate (PEITC). It has been shown that at
the progression phase of carcinogenesis in cell lines of pros-
tate, leukemia, colon, lung and liver cancer, PEITC can inhibit
proliferation and induces apoptosis (Pappa et al. 2006).

It was observed that the Prunus shell in different species was
significantly inhibitory for testosterone-induced BPH. The most
effective species were identified as P domestica, P. persica, P.
amygdalus, P. cerasoides and P armeniaca (Jena et al. 2016).

The in vivo study of Tribulus terrestris extract and Cornus offici-
nalis extract showed a marked enhancement of ICP and cAMP.
Accordingly, it has been determined that a mixture of T. terres-
tris extract and C. officinalis extract may enhance erectile func-
tion (Kam et al. 2012). Reduction of erectile dysfunction, one of
the symptoms of BHP in the treatment of prostate diseases, is
thought to improve patient quality of life.

Urtica dioica extract (UR102) inhibits 5 a-reductase enzyme ac-
tivity depending on concentration. UR102 can affect enzyme
activity only at high concentrations (> 12 mg/mL) and it was
calculated to ED50 of 14.7 mg/mL (Hartmann et al. 1996). Ur-
tica dioica is thought to be potentially useful in the treatment
of prostate diseases by inhibiting 5-a-reductase enzyme.

Gilaburu (Viburnum opulus, Glb) fruit extract is effective on testis
and sperm damage induced by docetaxel (DTX) and paclitaxel
(PTX) chemotherapeutics in rats. According to the study, DTX and
PTX caused significant decreases in absolute and relative weights
of all reproductive organs, testosterone level, sperm motility,
concentration, Bcl-2 anti-apoptotic immunopositive cell scores
of testes and spermatozoa as well as catalase activity in epididy-
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mal tissue, superoxide dismutase and glutathione peroxidase
activities of testicular and epididymal tissues when compared
with the control group. However, GIb consumption mitigated the
PTX-induced decreases in the absolute weights of the epididimis,
seminal vesicles, ventral prostate and both taxanes-induced dis-
turbances in sperm characteristics, imbalances in oxidant/anti-
oxidant system, increments in germ cell apoptosis and testicular
histo-and cyto-pathological damage. It was concluded that long-
term Glb consumption alleviates the taxanes induced damage in
the reproductive system of male rats (Sariézkan et al. 2017).

Viola odorata is known to contain 3-ionone (Ansari and Emami
2016). In studies on the cytotoxic activity of 3-ionone, it has
been shown to inhibit the proliferation of cancer cells in a con-
centration-dependent manner on (3-ionone on DU145, LNCaP
(human prostate carcinoma cells), and PC-3 (prostate adeno-
carcinoma cells) (Jones et al. 2013).

It was identified that maysin, an important flavonoid in the
maize tassel (Zea mays), inhibits the growth of PC-3 (andro-
gen-independent human prostate cancer cell) by induction
of mitochondrial-dependent apoptotic cell death and it has
a strong therapeutic potential in the treatment of chemo-
therapy-resistant or androgen-independent human prostate
cancer (Lee et al. 2014). Purple corn is a pigmented variety of
Zea mays grown for hundreds of years in the Andean region of
South America (Paucar-Menacho et al. 2017). It has been deter-
mined that purple corn is effective in the inhibition of prostate
carcinogenesis in animal studies. Three main anthocyanins
(cyanidin-3-glucoside, pelargonidin-3-glucoside and peoni-
din-3-glucoside) of purple corn, have been tested with LNCaP
(Prostate left supraclavicular lymph node carcinoma) cells. The
results showed that cyanidin-3-glucoside and pelargonidin-
3-glucoside were the active compounds (Long et al. 2013).

Similar activity studies can be conducted for other plants and so
new drugs can be developed for the treatment of prostate diseases.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - G.M, SK, SA; Design - MSE,
YES., RK; Supervision - GM, SK,; Resource - GM, SK, S.A,; Materi-
als —= MSE, YES, RK; Data Collection and/or Processing - MS.E, YES,
RK.; Analysis and/or Interpretation - G.M,, SK, SA, MSE,; Literature
Search - MS.E, YES., RK,; Writing — M.S.E;; Critical Reviews — GM,, SK.

Conflict of Interest: The authors have no conflict of interest to declare.

Financial Disclosure: The authors declared that this study has re-
ceived no financial support.

REFERENCES

Abdallah OM, Ramadan MA, El-Shanawany MA (1989). Phyto-
chemical study of Carduus nutans L. (Asteraceae). Bull Pharm Sci
Assiut Univ 18: 69-76. [CrossRef]

Akan H, Bakir Sade Y (2015). Kahta (Adiyaman) merkezi ve Narince
Koyl'niin etnobotanik agidan arastinlmasi. BEU Fen Bilimleri Der-
gisi 4: 219-248. [CrossRef]

Akalin E, Alpinar K (1994). Tekirdag'in tibbi ve yenen bitkileri
hakkinda bir arastirma. Ege Univ Ecz Fak Der 23 1-11.

Akbulut S, Bayramoglu MM (2013). The trade and use of some
medical and aromatic herbs in Turkey. Studies on Ethno-Medi-
cine 7: 67-77. [CrossRef]

Al-Snafi, A. E. (2016). The chemical constituents and pharmaco-
logical effects of Convolvulus arvensis and Convolvulus scammo-
nia-A review. [OSR 6: 64-75.

Altinyay C, Suntar I, Altun L, Keles H, Kiipeli Akkol E (2016). Phyto-
chemical and biological studies on Alnus glutinosa subsp. glutino-
sa, A. orientalis var. orientalis and A. orientalis var. pubescens leaves.
J Ethnopharmacol 192: 148-160. [CrossRef]

Altundag E, Ozttrk M (2011). Ethnobotanical studies on the plant re-
sources of East Anatolia, Turkey. The 2. International Geography Sym-
posium GEOMED 2010. Procedia Soc Behav Sci 19: 756-777. [CrossRef ]
Ansari M, Emami S (2016). B-lonone and its analogs as promising
anticancer agents. fur J Med Chem 123: 141-154. [CrossRef]
Arslan O (2005). Dereli (Giresun) yoresinin geleneksel halk ilaci
olarak kullanilan bitkileri. MSc Thesis. Marmara University, Turkey.
Avcibasi H, Anil H, Toprak M (1988). Terpene acids from Cedrus
libani. Phytochemistry 27: 3967-3968. [CrossRef]

Azab A. (2017). Arum: a plant genus with great medicinal poten-
tial. European Chemical Bulletin 6: 59-68. [CrossRef]

Badawy ESM, El-Sherbeny SE, El-Kady AFY, Amer H (2013). Influ-
ence of planting dates and distances on growth, yield and chemi-
cal constituents of Lallemantia iberica (Bieb.) Fisch. and Mey. Plant
JAppl Sci Res 9: 2093-2103.

Barnes J, Anderson LA, Phillipson D (2002). Herbal Medicines. 2
ed. London: Pharmaceutical Press.

Baytop T (1963). Turkiye'nin Tibbi ve Zehirli Bitkileri. ismail Akgtin
Matbaas, Istanbul.

Baytop T (1984). Turkiye'de Bitkiler ile Tedavi. Sanal Matbaacilik,
Istanbul.

Baytop T (1999). Turkiye'de Bitkiler ile Tedavi, 2. baski. Nobel Tip
Ktapevleri Ltd. Sti, Istanbul.

Baytop T and Gurkan E (1972). Turkiye'nin bazi Equisetum tUrleri
(E. palustre L., E. ramosissimum Desf,, E. telmantia Ehrh.) Uzerinde
farmakognozik arastirmalar. ist Univ Ecz Fak Mec 8: 63-74.

Birinci S (2008). Dogu Karadeniz Bolgesi'nde dogal olarak bulu-
nan faydali bitkiler ve kullanim alanlarinin arastiriimasi. MSc The-
sis. Cukurova University, Turkey.

Bisset NG (1994). Herbal drugs and phytopharmaceuticals: A hand-
book for practice on a scientific basis. Medpharm Scientific Publish-
ers, Stuttgart.

Brantner A, Male$ Z, Pepeljnjak S, Antoli¢ A (1996). Antimicrobial
activity of Paliurus spina-christi Mill. (Christ’s thorn). J Ethnophar-
macol 52z 119-122. [CrossRef]

Brendler T, Gruenwald J, Jaenicke C (2003). Herbal Remedies — Heil-
pflanzen on CD ROM, 5th ed. (Medpharm, Stuttgart).

Brooks JD, Paton VG, Vidanes G (2001). Potent induction of phase
2 enzymes in human prostate cells by sulforaphane. Cancer Epi-
demiol Biomarkers Prev 10: 949-954.

Bulut EG (2008) Bayramic (Canakkale) yoresinde etnobotanik
arastirmalar. PhD Thesis. Marmara University, Turkey.

Bulut G, Haznedaroglu MZ, Dogan A, Koyu H, Tuzlaci E (2017). An
ethnobotanical study of medicinal plants in Acipayam (Denizli-
Turkey). J Herb Med 10: 64-81. [CrossRef]

Bulut G, Tuzlaci E (2013). An ethnobotanical study of medicinal
plants in Turgutlu (Manisa-Turkey). J Ethnopharmacol 149: 633-
647. [CrossRef]

Calis I, Yurtker A, Roegger H, Wright AD, Sticher O (1995). Lanato-
side, a monocyclic C10 iridoid glucoside from Viburnum lantana.
Phytochemistry 38: 163-165. [CrossRef]

Caliskan O (2015). Mediterranean Hawthorn Fruit (Crataegus)
Species and Potential Usage. The Mediterranean Diet, Chapter 55:
621-628. [CrossRef]

Carvalho AR, Costa G, Figueirinha A, Liberal J, Prior JAV, Lopes MC,
Batista MT (2017). Urtica spp.: Phenolic composition, safety, anti-
oxidant and anti-inflammatory activities. Food Res Int 99: 485-494.
[CrossRef]


https://doi.org/10.1016/0031-9422(89)80322-X
https://doi.org/10.17798/beufen.47724
https://doi.org/10.1080/09735070.2013.11886446
https://doi.org/10.1016/j.jep.2016.07.007
https://doi.org/10.1016/j.sbspro.2011.05.195
https://doi.org/10.1016/j.ejmech.2016.07.037
https://doi.org/10.1016/0031-9422(88)83057-7
https://doi.org/10.17628/ecb.2017.6.59-68
https://doi.org/10.1016/0378-8741(96)01408-0
https://doi.org/10.1016/j.hermed.2017.08.001
https://doi.org/10.1016/j.jep.2013.07.016
https://doi.org/10.1016/0031-9422(94)00585-H
https://doi.org/10.1016/B978-0-12-407849-9.00055-5
https://doi.org/10.1016/j.foodres.2017.06.008

Sahin et al. Plants used in traditional treatment of prostate diseases in Turkey

Colasanti A, Kisslinger A, Liuzzi R, Quarto M, Riccio P, Roberti G, et al.
(2000). Hypericin photosensitization of tumor and metastatic cell lines
of human prostate.  Photochem Photobiol 54: 103-107. [CrossRef]
Calis I, Hosny M, Lahloub MF (1996). A secoiridoid glucoside from
Fraxinus angustifolia. Phytochemistry 41: 1557-1562. [CrossRef]
Gubukcu B, Saryar G, Mericli AH, Sutlipinar N, Mat A, Mer-
icli F (2002). Fitoterapi Yardimci Ders Kitabr. 1.U. Basim ve Yayinevi
Maduarlaga, Istanbul.

Gubukcu B, Yuksel V (1982). Constituents of Anatolian Medicinal
Plants; Flavonoids of Helichrysum armenium. J Nat Prod 45: 137-
1309. [CrossRef]

Dehaghi NK, Lai D, Amanzadeh Y, Sadat-Ebrahimi SS, Proksch P
(2012). A new putrescine bisamide phenolic glycoside from the
seeds of Lallemantia iberica (M. Bieb.) Fisch. and CA Mey. Phyto-
chemistry Letters 5: 643-646. [CrossRef]

Demir F, Ozcan M (2001). Chemical and technological properties
of rose (Rosa canina L.) fruits grown wild in Turkey. J Food Eng 47:
333-336. [CrossRef]

Demiray A (2013). Kozmetik amagl kullanim icin kir meneksesinde
(Viola odorata) bazi biyokimyasal aktivitelerin aranmasi ve
tanimlanmasi. MSc Thesis. Mugla Sitki Kogman University, Turkey.
Demirci F, Glven K, Demirci B, Dadondi MY, Baser KHC (2008).
Antibacterial activity of two Phlomis essential oils against food
pathogens. Food Control., 19(12):1159-1164. [CrossRef ]

Demirci S, Ozhatay N (2012). An ethnobotanical study in
Kahramanmaras (Turkey); wild plants used for medicinal pupose
in Andirin, Kahramanmaras. Turk J Pharm Sci 9z 75-92.

Demirezer O Ed. (2011). FED Monograflari, Tedavide Kullanilan Bit-
kiler. MN Medikal and Nobel Tip Kitapevi, Ankara.

Dogan A (2014). Pertek (Tunceli) yoresinde etnobotanik
arastirmalar. PhD Thesis. Marmara University, Turkey.

Dujmovic¢ Purgar D, Duralija B, Voca S, Vokurka A, Ercisli S (2012).
A comparison of fruit chemical characteristics of two wild grown
Rubus species from different locations of Croatia. Molecules 17:
10390-10398. [CrossRef]

Ecevit Geng G, Ozhatay N (2006). An ethnobotanical study in
Gatalca (European part of Istanbul) Il. Turk J Pharm Sci 3: 73-89.
Edwards JE, Brown PN, Talent N, Dickinson TA, Shipley PR (2012). A
review of the chemistry of the genus Crataegus. Phytochemistry
79: 5-26. [CrossRef]

Ergiin F, Deliorman D. (1995). Farkli konakgilardaki Viscum album
L. orneklerinin etken maddeleri yéninden incelenmesi. J fac
Pharm 24: 21-33.

Erken S, Malyer H, Demirci F, Demirci B, Baser KHC (2001). Chemi-
cal investigations on some Hypericum species growing in Turkey-
|. Chem Nat Compd 37: 434-438. [CrossRef ]

Esen B (2008). Aydinlar koyU ve cevresinin (Erdemli/Mersin) etno-
botanik 6zellikleri. MSc Thesis. Selcuk University, Turkey.

Evans WC (2002). Trease and Evans Pharmacognosy, 15th ed. WB
Saunders Company Limited, London.

Ezer N, Arisan OM (2006). Folk medicines in Merzifon (Amasya,
Turkey). Turk J Bot 30z 223-230.

Fakir H, Korkmaz M, Guller B (2009). Medicinal plant diversity of
western Mediterrenean region in Turkey. JABS 3: 30-40.

Flamini G, Cioni PL, Morelli I (2005). Composition of the essential
oils and in vivo emission of volatiles of four Lamium species from
Italy: L. purpureum, L. hybridum, L. bifidum and L. amplexicaule.
Food Chem 91: 63-68. [CrossRef]

Francescato LN, Debenedetti SL, Schwanz TG, Bassani VL, Hen-
rigues AT (2013). Identification of phenolic compounds in Equi-
setum giganteum by LC-ESI-MS/MS and a new approach to total
flavonoid quantification. Talanta 105: 192-203. [CrossRef ]

Fujita T, Sezik E, Tabata M, Yesilada E, Honda G, Takeda Y, et al.
(1995). Traditional medicine in Turkey VII. Folk medicine in middle
and west Black Sea regions. Econ Bot 49: 406-422. [CrossRef]

Galeone C, Pellucchi C, Talamini R, Negri E, Maso LD, Montella M,
etal. (2007). Onion and garlic intake and the odds of benign pros-
tatic hyperplasia. Urology 70: 672-676. [CrossRef]

Glasby JS (1991). Dictionary of plants containing secondary me-
tabolites. Taylor and Francis Ltd., London.

Guatam N, Mantha AK, Mittal S (2014). Essential oils and their con-
stituents as anticancer agents: a mechanistic view. Biomed Res Int
2014: 1-23. [CrossRef]

Guyton AC, Hall JE, Cavusoglu H, Yegen BC, Aydin Z, Alican |
(2007). Tibbi Fizyoloji (11. Basim). Nobel Tip Kitabevleri, Istanbul,
996-1010.

Guner A, Ozhatay N, Ekim T, Baser KHC (2000). Flora of Turkey and
the East Aegean Islands, Vol 11 (Suplement Il). Edinburg Univer-
sity Press, UK.

Glnes F (2017). Medicinal plants used in the Uzunkopra district of Ed-
irne, Turkey. Acta Societatis Botanicorum Poloniae 86: 3565. [CrossRef]
Gunes F, Ozhatay N (2011). An ethnobotanical study from Kars
(Eastern) Turkey. Biodivers Conserv 4: 30-41.

Glnes S, Savran A, Paksoy MY, Kosar M, Cakilcioglu U (2017). Eth-
nopharmacological survey of medicinal plants in Karaisali and its
surrounding (Adana-Turkey). J Herb Med 8: 68-75. [CrossRef]
Gurdal B (2010). Marmaris (Mugla) ilcesinde etnobotanik bir
arastirma. MSc Thesis. Istanbul University, Turkey.

Gurdal B, Kulttr S (2013). An ethnobotanical study of medicinal
plants in Marmaris (Mugla, Turkey). J Ethnopharmacol 146: 113-
126. [CrossRef]

Gurkan E (2007). Bitkisel Tedavi. Istanbul Eczaci Odasi Yay.

Guzel Y, Glzelsemme M, Miski M (2015). Ethnobotany of medici-
nal plants used in Antakya: a multicultural district in Hatay Prov-
ince of Turkey. J Ethnopharmacol 174: 118-152. [CrossRef]
Hartmann RW, Markz M, Soldati F (1996). Inhibition of 5 a-reduc-
tase and aromatase by PHL-00BO1 (Prostatonin®), a combination
of PY 102 (Pygeum africanum) and UR 102 (Urtica dioica) extracts.
Phytomedicine 3: 121-128. [CrossRef]

Granica S, Czerwinska ME, Zyzynska-Granica B, Kiss AK (2013). An-
tioxidant and anti-inflammatory flavonol glucuronides from Po-
lygonum aviculare L. Fitoterapia 91z 180-188. [CrossRef]
Hassanzadeh Z, Hassanpour H (2018). Evaluation of physico-
chemical characteristics and antioxidant properties of Elaeagnus
angustifolia L. Scientia Horticulturae 238: 83-90. [CrossRef]
Internet source 1. Prostatit (Prostat iltihabi) Nedir? Prostatit Be-
lirtileri ve Tedavisi. Web page: http://www.safahastanesi.com.tr/
saglik-kosesi/Prostatit-(Prostat-lltihabi)-Nedir-Prostatit-Belirtileri-
ve-Tedavisi (Date accesed: 03.15.2017)

Internet source 2. Sari C. Prostat Nedir? Prostat Belirtileri, Neden-
leri ve Tedavisi. Web page: http://www.safahastanesi.com.tr/sa-
glik-kosesi/Prostat-Nedir-Prostat-Belirtileri-Nedenleri-ve-Tedavisi
(Date accesed: 03.15.2017)

Internet source 3. Prostat Kanseri Nedir? Belirtileri, Nedenleri,
Evreleri ve Tedavisi. Web page: http://www.safahastanesi.com.tr/
saglik-kosesi/Prostat-Kanseri-Nedir-Belirtileri-Nedenleri-Evreleri-
ve-Tedavisi (Date accesed: 03.15.2017)

Isaikina NV, Kalinkina Gl, Andreeva VY, Sherstoboev EY, Masnaya
NV, Shilova AB (2015). Rowan (Sorbus aucuparia L.): Determina-
tion of antocyans in the berries. Farmatsiya 1: 19-22.

Jaiswal R, Matei MF, Deshphande S, Kuhnert N (2014). Identifica-
tion and characterization of hydroxycinnamates of six Galium
species from the Rubiaceae family. Handb Chem Biol Plant Anal
Methods 2: 505-524.

Jena AK, Vasisht K, Sharma N, Kaur R, Dhingra MS, Karan M (2016).
Amelioration of testosterone induced benign prostatic hyperpla-
sia by Prunus species. J Ethnopharmacol 190: 33-45. [CrossRef ]
Joaquin De PT, Julio GU, Isidro SM, Pilar BB, Narciso MG (1986).
Diterpenoid and other components of Cistus laurifolius. Phyto-
chemistry 25: 1185-1187. [CrossRef]

201


https://doi.org/10.1016/S1011-1344(99)00149-9
https://doi.org/10.1016/0031-9422(95)00815-2
https://doi.org/10.1021/np50020a005
https://doi.org/10.1016/j.phytol.2012.06.013
https://doi.org/10.1016/S0260-8774(00)00129-1
https://doi.org/10.1016/j.foodcont.2008.01.001
https://doi.org/10.3390/molecules170910390
https://doi.org/10.1016/j.phytochem.2012.04.006
https://doi.org/10.1023/A:1014463124907
https://doi.org/10.1016/j.foodchem.2004.05.047
https://doi.org/10.1016/j.talanta.2012.11.072
https://doi.org/10.1007/BF02863092
https://doi.org/10.1016/j.urology.2007.06.1099
https://doi.org/10.1155/2014/154106
https://doi.org/10.5586/asbp.3565
https://doi.org/10.1016/j.hermed.2017.04.002
https://doi.org/10.1016/j.jep.2012.12.012
https://doi.org/10.1016/j.jep.2015.07.042
https://doi.org/10.1016/S0944-7113(96)80025-0
https://doi.org/10.1016/j.fitote.2013.08.026
https://doi.org/10.1016/j.scienta.2018.04.041
https://doi.org/10.1016/j.jep.2016.05.052
https://doi.org/10.1016/S0031-9422(00)81577-0

202

Istanbul J Pharm 49 (3): 191-203

Jones S, Fernandes NV, Yeganehjoo H, Katuru R, Qu H, Yu Z, Mo
H (2013). B-lonone induces cell cycle arrest and apoptosis in hu-
man prostate tumor cells. Nutr Cancer 65: 600-610. [CrossRef]
Kahraman A, Tatli A (2004). Umurbaba Dagi (Esme-Usak) ve
cevresindeki bazi bitkilerin mahalli adlari ve etnobotanik ézel-
likleri. Ot Sistematik Botanik Dergisi 11: 147-154.

Kam SC, Do JM, Choi JH, Jeon BT, Roh GS, Hyun JS (2012). In
vivo and in vitro animal investigation of the effect of a mixture
of herbal extracts from Tribulus terrestris and Cornus officinalis on
penile erection. J Sex Med 9: 2544-2551. [CrossRef]

Karakurt E (2014). Kelkit (Gimdiishane) ilgesinin etnobotanik 6zel-
likleri. MSc Thesis. Erzincan University, Turkey.

Kartal C, GUnes F (2017). Medicinal Plants Used in Meri¢ Town
from Turkey. Indian J Pharm Educ Res 51: 249-53. [CrossRef ]

Kaval I, Behcet L, Cakilcioglu U (2014). Ethnobotanical study on
medicinal plants in Gegitli and its surrounding (Hakkari-Turkey). J
Ethnopharmacol 155: 171-184. [CrossRef]

Kayabasi NP (2011). Manyas ve koylerinde etnobotanik bir
calisma. Unpublished MSc Thesis. Balikesir University, Turkey.
Keklik T (1990). Konya ili halk ilaglari. Unpublished MSc Thesis. Is-
tanbul University, Turkey.

Keskin L (2011). Kadinhani (Konya) ve ¢cevresinde yetisen bitkilerin
etnobotanik ozellikleri. Unpublished MSc Thesis. Selcuk Univer-
sity, Turkey.

Kizilarslan C, Ozhatay N (2012). Wild plants used as medicinal pur-
pose in the south part of izmit (Northwest Turkey). Turk J Pharm
Sci9:199-218.

Koca HB, Ksken T, Ozkurt M, et al. (2018). Effects of Acorus calamus
plant extract on prostate cancer cell culture. Anatolian J Bot 2:
46-51. [CrossRef]

Kogak S (1999). Karaman yoresinde etnobotanik bir arastirma. Un-
published MSc Thesis. Istanbul University, Turkey.

Kogyigit M(2005)Yalova ilinde etnobotanik bir aragtirma. MSc
Thesis. Istanbul University, Turkey.

Korkmaz M, Alparslan Z (2015). Ergan Dagi (Erzincan-Turkiye)'nin
etnobotanik dzellikleri. Bagbahge Bilim Dergisi 1: 1-31.

Korkmaz M, Karakurt E (2014). Kelkit (GUmushane) Aktarlarinda
Satilan Tibbi Bitkiler. Journal of Natural & Applied Sciences, 18: 60-80.
Koulman A, Konukgil B, Evren H (2005). Ariltetralin lignans from
Linum mucronatum Bertol ssp. mucronatum. Chem Nat Compd
41:30-31. [CrossRef]

Koyuncu O (2005). Geyve (Sakarya) ve cevresinin floristik ve et-
nobotanik agidan incelenmesi. PhD Thesis. Eskisehir Osmangazi
University, Turkey.

Koz O, Pizza C, Kirmizigul S (2009). Triterpene and flavones gly-
cosides from Anchusa undulata subsp. hybrida. Nat Prod Res 23:
284-292. [CrossRef]

Kumar N, Rungseevijitprapa W, Narkkhong NA, Suttajit M, Chaiya-
sut C (2012). 5a-reductase inhibition and hair growth promotion
of some Thai plants traditionally used for hair treatment. J Ethno-
pharmacol 139: 765-771. [CrossRef]

Kumar V, Kural MR, Pereira BMJ, Roy P (2008). Spearmint induced
hypothalamic oxidative stress and testicular anti-androgenicity
in male rats-altered levels of gene expression, enzymes and hor-
mones. Food Chem Toxicol 46: 3563-3570. [CrossRef]
KugUkbezirci S (1967). Konya ve dolaylarinda halk ilaclari. Ttrk
Folklor Arastirmalari 132 43-94.

Kaltar $ (2007). Medicinal plants used in Kirklareli province (Tur-
key). J Ethnopharmacol 111: 341-364. [CrossRef]

Lee J, Lee S, Kim SL, Choi JW, Seo JY, Choi DJ, et al. (2014). Corn silk
maysin induces apoptotic cell death in PC-3 prostate cancer cells via
mitochondria-dependent pathway. Life Sci 119: 47-55. [CrossRef]
Long N, Suzuki S, Sato S, Naiki-lto A, Sakatani K, Shirai T, Takahashi
S (2013). Purple corn color inhibition of prostate carcinogenesis by
targeting cell growth pathways. Cancer Sci 104: 298-303. [CrossRef]

Mahboubi M (2017). Effectiveness of Myrtus communis in the
treatment of hemorrhoids. J Integr Med 15: 351-358. [CrossRef]
Melikoglu G, Mericli AH, Mericli F (1999). Flavonoids of Crataegus
orientalis. Boll Chim Farmaceutica 138: 351-352.

Mercan SY (2006). Rubus hirtus Waldst. and Kit. bitkisi Gzerinde far-
makognozik arastirmalar. MSc Thesis. Marmara University, Turkey.
Metin A (2009). Mut ve cevresinde yetisen bitkilerin (Mersin) etno-
botanik 6zellikleri. Unpublished MSc Thesis. Selcuk University, Turkey.
Mirahmadi SF, Norouzi R (2017). Chemical composition, phenolic
content, free radical scavenging and antifungal activities of Achil-
lea biebersteinii. Food Biosci 18: 53-59. [CrossRef]

Mohamed TA, Tawfik WA, Hassan EM, Soleiman E, Hussein TA, Shahat
AA (2015). First isolation and characterization of chemical constitu-
ents from Achillea biebersteinii. Res J Pharm Biol Chem Sci 6: 1179.
Mzid M, Ghlissi Z, Salem MB, Khedir SB, Chaabouni K, Ayedi F, Re-
bai T (2018). Chemoprotective role of ethanol extract of Urtica
urens L. against the toxicity of imidacloprid on endocrine disrup-
tion and ovarian morphometric in female rats, GC/MS analysis.
Biomed Pharmacother 97: 518-527. [CrossRef ]

Nakic SN, Rade D, Kevin D, Trucelj D, Mokrovcak Z, Bartolic M (2006).
Chemical characteristics of oils from naked and husk seeds of Cu-
curbita pepo L. Eur J Lipid Sci Technol 108z 936-943. [CrossRef ]

Oke F, Aslim B, Ozturk S, Altundag S (2009). Essential oil composi-
tion, antimicrobial and antioxidant activities of Satureja cuneifolia
Ten. Food Chem 112: 874-879. [CrossRef]

Oksuz S, Topcu G (1994). Guaianolides from Centaurea glastifolia.
Phytochemistry 37: 487-490. [CrossRef]

Oral DG (2007). Konya ilinde kullanilan halk ilaclar tzerinde et-
nobotanik arastirmalar. Unpublished MSc Thesis. Gazi University,
Turkey.

Ozcelik H, Balabanli C (2005). Burdur ilinin tibbi ve aromatik bitkileri.
1. Burdur Sempozyumu. 1127 s.

Ozdemir E, Alpinar K (2015). An ethnobotanical survey of medici-
nal plants in western part of central Taurus Mountains: Aladaglar
(Nigde-Turkey). J Ethnopharmacol 166: 53-65. [CrossRef]
Ozgdkee F, Ozcelik H (2004). Ethnobotanical aspects of some taxa
in East Anatolia (Turkey). Econ Bot 58: 697-704. [CrossRef]
Ozhatay N, Kiltdr S, Girdal B (2013). Check-list of Additional Taxa
to the Supplement Flora of Turkey VI. Istanbul J Pharm 43: 33-82.
Ozhatay N, Kiltdr S, Gurdal B (2015). Check-list of Additional Taxa
to the Supplement Flora of Turkey VII. Istanbul J Pharm 45: 61-86.
Ozhatay N, Kiiltir $, Gurdal B (2017). Check-list of Additional Taxa to the
Supplement Flora of Turkey V. Istanbul J Pharm 47: 31-46. [CrossRef ]
Oztiirk M, Uysal I, Gunvel S, Altundag E, Dogan Y, Baslar S (2013).
Medicinal uses of natural dye-yielding plants in Turkey. Res J Text
Apparel 17: 69-80. [CrossRef]

Pappa G, Lichtenberg M, lori R, Barillari J, Bartsch H, Gerhauser C (2006).
Comparison of growth inhibition profiles and mechanisms of apopto-
sis induction in human colon cancer cell lines by isothiocyanates and
indoles from Brassicaceae. Mutat Res 599: 76-87. [CrossRef]
Paucar-Menacho LM, Martinez-Villaluenga C, Duenas M, Frias J,
Penas E (2017). Optimization of germination time and tempera-
ture to maximize the content of bioactive compounds and the
antioxidant activity of purple corn (Zea mays L.) by response sur-
face methodology. LWT - Food Sci Technol 76: 236-244. [CrossRef]
PDR for Herbal Medicines, 4" Edition (2007). Thomson Healthcare.
Polat R (2010). Havran ve Burhaniye (Balikesir) cevresinde tarimsal
biyocesitlilik ve etnobotanik arastirmalar. PhD Thesis Balikesir
University, Turkey.

Polat R, Cakilcioglu U, Kaltalioglu K, Ulusan MD, Turkmen Z (2015).
An ethnobotanical study on medicinal plants in Espiye and its sur-
rounding (Giresun-Turkey). J Ethnopharmacol 163: 1-11. [CrossRef]
Polat R, Satil F (2012). An ethnobotanical survey of medicinal
plants in Edremit Gulf (Balikesir-Turkey). J Ethnopharmacol 139:
626-641. [CrossRef]


https://doi.org/10.1080/01635581.2013.776091
https://doi.org/10.1111/j.1743-6109.2012.02889.x
https://doi.org/10.5530/ijper.51.3s.23
https://doi.org/10.1016/j.jep.2014.05.014
https://doi.org/10.30616/ajb.391985
https://doi.org/10.1007/s10600-005-0067-1
https://doi.org/10.1080/14786410802006140
https://doi.org/10.1016/j.jep.2011.12.010
https://doi.org/10.1016/j.fct.2008.08.027
https://doi.org/10.1016/j.jep.2006.11.035
https://doi.org/10.1016/j.lfs.2014.10.012
https://doi.org/10.1111/cas.12078
https://doi.org/10.1016/S2095-4964(17)60340-6
https://doi.org/10.1016/j.fbio.2017.04.004
https://doi.org/10.1016/j.biopha.2017.10.150
https://doi.org/10.1002/ejlt.200600161
https://doi.org/10.1016/j.foodchem.2008.06.061
https://doi.org/10.1016/0031-9422(94)85084-4
https://doi.org/10.1016/j.jep.2015.02.052
https://doi.org/10.1663/0013-0001(2004)058[0697:EAOSTI]2.0.CO;2
https://doi.org/10.5152/IstanbulJPharm.2017.006
https://doi.org/10.1108/RJTA-17-02-2013-B010
https://doi.org/10.1016/j.mrfmmm.2006.01.007
https://doi.org/10.1016/j.lwt.2016.07.064
https://doi.org/10.1016/j.jep.2015.01.008
https://doi.org/10.1016/j.jep.2011.12.004

Sahin et al. Plants used in traditional treatment of prostate diseases in Turkey

Ramos JA, Bianco FJ (2012). The role of cannabinoids in prostate
cancer: Basic science perspective and potential clinical applica-
tions. Indian J Urol 28: 9-14. [CrossRef ]

Raudone L, Zymone K, Raudonis R, Vainoriene R, Motiekaityte V,
Janulis V (2017). Phenological changes in triterpenic and pheno-
lic composition of Thymus L. species. Ind Crops Prod 109: 445-451.
[CrossRef]

Rezig L, Chouaibi M, Msaada K, Hamdi S (2012). Chemical com-
position and profile characterisation of pumpkin (Cucurbita max-
ima) seed oil. Industrial Crops and Products 37z 82-87. [CrossRef]
RX Media Pharma. 2017.

Sadhu SK, Okuyama E, Fujimoto H, Ishibashi M, Yesilada E (2006).
Prostaglandin inhibitory and antioxidant components of Cistus
laurifolius, a Turkish medicinal plant. J Ethnopharmacol 108: 371-
378. [CrossRef]

Saglik S, Alpinar K, Imre S (2002). Fatty acid composition of Dra-
cunculus vulgaris Schott (Araceae) seed oil from Turkey. J Pharm
Pharmaceut Sci 5: 231-233.

Sagiroglu M, Dalgi¢ S, Toksoy S (2013). Medicinal plants used in
Dalaman (Mugla), Turkey. J Med Plants Res 7: 2053-2066. [CrossRef]
Samuelsen AB (2000). The traditional uses, chemical constituents
and biological activities of Plantago major L. A review. J Ethno-
pharmacol 71: 1-21. [CrossRef]

Sarac DU, Ozkan ZC, Akbulut S (2013). Ethnobotanic features of
Rize/Turkey province. Biological Diversity and Conservation 6: 57-
066.

Sargin SA (2015). Ethnobotanical survey of medicinal plants in
Bozyazi district of Mersin, Turkey. J Ethnopharmacol 173: 105-
126. [CrossRef]

Sargin SA, Akgicek E, Selvi S (2013). An ethnobotanical study of
medicinal plants used by the local people of Alasehir (Manisa) in
Turkey. J Ethnopharmacol 150: 860-874. [CrossRef]

Sargin SA, Selvi S, Lopez V (2015). Ethnomedicinal plants of Sarigol
district (Manisa), Turkey. J Ethnopharmacol 171z 64-84. [CrossRef]
Sarikan | (2007). Kazdaglart yoresinin geleneksel ilaglarinin
saptanmasi. Unpublished MSc Thesis. Ege University, Turkey.
Saridzkan S, Turk G, Eken A, Bayram LC, Baldemir A, Dogan G
(2017). Gilaburu (Viburnum opulus L) fruit extract alleviates testis
and sperm damages induced by taxane-based chemotherapeu-
tics. Biomed Pharmacother 95: 1284-1294. [CrossRef]

Sayik A (2007). Yaki otu (Epilobium angustifolium) bitkisinin kimy-
asal yapisinin incelenmesi. Unpublished MSc Thesis. Istanbul Uni-
versity Turkey.

Sen A, de Melo MMR, Silvestre AJD, Pereira H, Silva CM (2015).
Prospective pathway for a green and enhanced friedelin produc-
tion through supercritical fluid extraction of Quercus cerris cork. J
Supercrit Fluid 97: 247-255. [CrossRef]

Serce S, Ozgen M, Torun AA, Ercisli S (2010). Chemical composi-
tion, antioxidant activities and total phenolic content of Arbutus
andrachne L. (Fam. Ericaceae) (the Greek strawberry tree) fruits
from Turkey. J Food Compos Anal 23: 619-623. [CrossRef]

Sezik E, Aslan M (1997). Helichrysum plicatum DC. subsp.
plicatum’un ugucu yagi. In: Abstract Book of Proceeding of the
Xith Symposium on Plant Originated Crude Drugs, Ankara, May 22-
24,1996, (Ed. Coskun M). Ankara Universitesi Eczacilik Fakiiltesi
Yayinevi. 565 s.

Sezik E, Ustun O, Demirci B, Husnu C, Baser K (2010). Composition
of the essential oils of Pinus nigra Arnold from Turkey. Turk J Chem
34:313-325.

Shari Moghadem A, Mehrafarin A, Naghdi Badi H (2017). Chemi-
cal composition and antioxidant activity Achillea millefolium L. es-
sential oils. J Essent Oil-Bear Plants 20: 293-297. [CrossRef]

Smith JA, Paterson GR (1967). Rhodexin A and rhodexoside
in Ornithogalum umbellatum. J Pharm Pharmacol 19: 221-
225. [CrossRef]

Sabudak T, Oyman U (2002). Phytochemical studies at the bulbs
of Ornithogalum Umbellatum L. Turk J Chem 26z 453-456.
Senkardes | (2014). Nevsehirin glney ilcelerinde (Acigdl,
Derinkuyu, Gulsehir, Nevsehir-Merkez, Urgiip) etnobotanik
arastirmalar. PhD Thesis. Marmara University, Turkey.

Senkardes I, Tuzlaci E (2014). Some Ethnobotanical Notes from
Gundogmus District (Antalya/Turkey). Clin Exp Health Sci 4: 63.
[CrossRef]

Sigva ZOD (2012). Prostat kanseri hiicre hatlarinda paklitaksel ile
bitkisel etken maddelerin ve endemik bitki ekstrelerinin sinerjistik
etkisinin hiicre dongusti ve apoptoz sinyal iletim yolaklar tizerine
etkisinin arastiriimasi. Unpublished PhD Thesis. Ege University,
Turkey.

Tang Y, Li N, Duan J, Tao W (2013). Structure, Bioactivity, and
Chemical Synthesis of OSW-1 and Other Steroidal Glycosides in
the Genus Ornithogalum. Chem Rev 113: 5480-5514. [CrossRef]
Tanker M, Tanker N (2003). Farmakognozi Cilt 1-2. Ankara Univeri-
stesi Basimevi.

Tatli I, Schuhly X, Akdemir ZS (2007). Secondery metabolites from
bioactive methanolic extract of Verbascum pycnostachyum Boiss.
and Helder flowers. Hacettepe Univ J Fac Pharm 27: 23.

Tepe B, Sokmen M, Akpulat HA, Daferera D, Polissiou M, Sokmen A
(2005). Antioxidative activity of the essential oils of Thymus sipyle-
us subsp. sipyleus var. sipyleus and Thymus sipyleus subsp. sipyleus
var. rosulans. J Food Eng 66: 447-454. [CrossRef]

Tetik F (2011). Malatya ilinin etnobotanik degeri olan bitkileri
Uzerine bir arastirma. Unpublished MSc Thesis. Firat University,
Turkey.

Tetik F, Civelek S, Cakilcioglu U (2013). Traditional uses of some
medicinal plants in Malatya (Turkey). J Ethnopharmacol 146: 331-
346. [CrossRef]

Tomczyk M, Gudej J (2005). Polyphenolic compounds from Rubus
saxatilis. Chem Nat Compd 41: 349-351. [CrossRef]

Topaloglu M (1987). Antakya bolgesinin gida ve ilag olarak
kullanilan bitkileri Gzerinde arastirmalar. Unpublished MSc Thesis.
Istanbul University, Turkey.

Trabelsi H, Cherif OA, Sakouhi F, Villeneuve P, Renaud J, Barouhn N,
et al. (2012). Total lipid content, fatty acids and 4-desmethylster-
ols accumulation in developing fruit of Pistacia lentiscus L. grow-
ing wild in Tunisia. Food Chem 131: 434-440.

Trease GE, Evans WC (2009). Pharmacognosy. 16 Ed. Oxford Uni-
versity Press, New York. [CrossRef]

Tuzlaci E (2006). Sifa Niyetine, Turkiye'nin Bitkisel Halk ilaclari. Alfa
Basim Yayim Dagitim, Istanbul.

Tuzlaci E, Alparslan DF (2007). Turkish folk medicinal plants, part V:
Babaeski (Kirklareli). J Fac Pharm Istanbul Univ 39: 11.

Tuzlacr E, Alparslan FD, Bulut G (2010). Turkish folk medici-
nal plants, VIII: Lalapasa (Edirne). Marmara Pharm J 14: 47-52.
[CrossRef]

Tuzlaci E and Erol MK (1999). Turkish folk medicinal plants, part
Il Egirdir-Isparta. Fitoterapia., 70:593-610. https://doi.org/10.1016/
S0367-326X(99)00074-X [CrossRef]

Tyler VE, Brady LR, Robbers JE (1988). Pharmacognosy. 9" ed. Lea
and Febiger, Philedelphia.

Uzun E, Saryar G, Adsersen A, Karakog B, Otk G, Oktayoglu E, et
al. (2004). Traditional medicine in Sakarya province (Turkey) and
antimicrobial activities of selected species. J Ethnopharmacol 95:
287-296. [CrossRef]

Yesilyurt EB, Simsek I, Akaydin G, Yesilada E (2017). An ethnobo-
tanical survey in selected districts of the Black Sea region (Tur-
key). Turk J Bot 41: 47-62. [CrossRef]

Younis YMH, Ghirmay S, Al-Shihry SS (2000). African Cucurbita
pepo L. properties of seed and variability in fatty acid composi-
tion of seed oil. Phytochemistry 54z 71-75. [CrossRef ]

203


https://doi.org/10.4103/0970-1591.94942
https://doi.org/10.1016/j.indcrop.2017.08.054
https://doi.org/10.1016/j.indcrop.2011.12.004
https://doi.org/10.1016/j.jep.2006.05.024
https://doi.org/10.5897/JMPR2013.2590
https://doi.org/10.1016/S0378-8741(00)00212-9
https://doi.org/10.1016/j.jep.2015.07.009
https://doi.org/10.1016/j.jep.2013.09.040
https://doi.org/10.1016/j.jep.2015.05.031
https://doi.org/10.1016/j.biopha.2017.09.057
https://doi.org/10.1016/j.supflu.2014.12.008
https://doi.org/10.1016/j.jfca.2009.12.007
https://doi.org/10.1080/0972060X.2016.1238323
https://doi.org/10.1111/j.2042-7158.1967.tb08075.x
https://doi.org/10.5455/musbed.20140303070652
https://doi.org/10.1021/cr300072s
https://doi.org/10.1016/j.jfoodeng.2004.04.015
https://doi.org/10.1016/j.jep.2012.12.054
https://doi.org/10.1007/s10600-005-0148-1
https://doi.org/10.1016/j.foodchem.2011.08.083
https://doi.org/10.12991/201014463
https://doi.org/10.1016/S0367-326X(99)00074-X
https://doi.org/10.1016/j.jep.2004.07.013
https://doi.org/10.3906/bot-1606-12
https://doi.org/10.1016/S0031-9422(99)00610-X

