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Abstract

Interest in plants is increasing and much work is being carried out these days on their
multipurpose uses. A great impetus has been given to this during the last 3 decades. Several
publications have been made by different investigators. Large number of naturally growing plants
are collected and sold at the markets. Nearly 500 plants are used for primary health care in Turkey
and a 23 in Cyprus. However, not much is known about the poisonous plants. Some of these are
toxic and others cause reaction. Plant poisoning lies around 6 %, rurals suffer more from the
consumption of naturally growing plants as compared to urban dwellers. One has to be very
cautious before using these plants as the plants used for the purpose of treatment of diseases as a
whole or parts thereof or consumed by the public directly could prove dangerous for the health.
This paper describes ethnoecological aspects of the widely distributed major poisonous plants in
Turkey and Northern Cyprus which can prove fatal if used unknowingly. Major applications and
active constituents of plant taxa are outlined.

Introduction

Plant poisoning has plagued living beings throughout their history. Today poisonous
plants are part of our life indoors as well as outdoors. Among the thousands of plants in
our environment, there are relatively few that, when ingested, cause acute life-threatening
illnesses (Anonymous, 2003). Nearly 5000 taxa of the world’s estimated 400.000 plant
species have been studied in detail for their medical uses and only 1 % of indigenous
cultures surveyed for knowledge of medicinal plants and natural products (Gray, 2000;
Wright & Nebel, 2002; Choudharry et al., 2003; Ahmad, 2007; Hazrat et al., 2007; Ibrar
et al., 2007; Khan & Khatoon, 2008). The plant world helps us to sustain life because we
consume a large number of plants (Watt & Breyer-Brandwijk, 1962; Enari, 1982;
Spoerke & Smolinske, 1990; Filmer, 1997; Sharon, 2001). While some of these are
useful for treatment of various diseases others produce adverse health effects. Later can
be quite sudden or take some time to develop. The diversity of chemical substances in
plants is quite amazing. The role that a particular chemical plays in the normal ecology of
the plant is not well understood, these are said to provide protection from predators, but
can cause allergic reactions, dermatitis, internal poisoning or irritation, blood, nerve or
cardiac poisoning. There are several toxicologically significant plant constituents, these
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include alkaloids, amino acids, peptides and proteins, glycosides, minerals, acids,
oxalates, terpenes, phenolics and tannins, phytotoxins, photosensitizing compounds,
resins and essential oils.These are generally known as secondary metabolites (Frohne &
Pfander, 1984). However, sensitivity to the toxic effects of plants differs with regard to
the species (Hardin et al., 1974; Nielson et al., 1988; Kaiser Permanente-Northwest,
2003). Poisonous plants have always been part of our daily life and some of them are so
common that we do not even suspect their toxic nature. Depending on the plant species,
the poisonous parts of the plants can be the root, rhizome, bulb, stem, branch, leaf,
flower, fruit, seed, pollen, nectar or sap (Secmen & Leblebici,1987). They basically
poison on contact, ingestion, or by absorption or inhalation causing different reactions
(Mert et al.2008). This stresses the need for studying their ethnoecology.

A large population in Turkey and Northern Cyprus consume plants growing in the
wild as diet or for their primary health care. Interest in plants is increasing and a lot of
work is being carried out these days on the multipurpose uses of plants. A great impetus
has been given to this during the last 3 decades. Several publications have been made by
different investigators notable among them being; Baytop (1963, 1999), Ozturk &
Ozcelik (1991), Ozcelik & Sagmanligil (1993), Sagmanligil et al. (1994), Asimgil
(1999), and Hadjikyriakou (2007). This statement has been highlightened by Baser et al.
(1986). However, not much is known about the poisonous plants (Baytop, 1963, 1989;
Secmen & Leblebici, 1987; Kaya & Filazi, 1995; Kivicak & Mert, 2001;Yilmaz &
Akpinar, 2006). This paper describes ethnoecological aspects of the widely distributed
major poisonous plants in Turkey and Northern Cyprus which can prove fatal if used
unknowingly.

Materials and Methods

The area of study covers three phytogeographical regions of Turkey, namely; the
Mediterranean including West and South Anatolian divisions; Euro-Siberian including
Marmara and Black Sea divisions and Irano-Turanian including Central, South-East and
East Anatolian divisions with an area of total 814572 km’ and Northern Cyprus with an
area of 9250 km”. The area experiences mediterranean, oceanic and continental climates.
Mean annual temperatures vary between 21°-30°C in summers and 3°-10°C in winters.
Data for this study was gathered over years basically from 1973 till 2000 during
organized field trips under the projects TUBITAK / TBAG- 142 “Ecology and
Systematics of Wild West Anatolian Mints” (1973-1976), TBAG-547 “Ecology and
Economic Evaluation of West Anatolian Grasslands” (1984-1987), Ege Univ. Research
Foundation 004 "Flora of Aegean Region and its Biological Aspects” (1988), DEMOS
European Community “Desertification in the Mediterranean Drylands: Development of a
Monitoring System Based on Plant Ecophysiology” (1998-2000)”. Field investigations
included surveys of markets and interviews with villagers. Collections of ethnobotanical
data were made mainly in and around the rural areas noting their local names, habit,
altitudes, distribution and names of toxic compounds present in the plant. The specimens
were identified with the help of Flora of Turkey and East Aegean Islands (Davis, 1965-
1988) and are deposited in the Herbarium of Faculty of Science & Arts, Canakkale
Onsekiz Mart University (COMU) under the herbarium numbers as Uys (Ismet Uysal)
and the herbarium of Near East University under the herbarium numbers as SG (Salih
Gucel). Names of organic compounds were verified by using the Dictionary of Organic
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Compounds (Cook et al.1965). A literature survey was conducted to determine the
presence or absence of bioactive compounds in these species (Aplin, 1976; Tisserand &
Balacs, 1995; Ditamaso, 1994; Cheeke, 1998; Bruneton, 1999; Balabanl et al., 2006 ;
Ahmad, 2007).

Results and Discussion

Turkey shows a flourishing plant diversity. The country embodies more than 9000
taxa of higher plants which help us to sustain life as a large proportion of the population
is using plants for different purposes and about 500 plants are used for health care
(Baytop, 1999). This is enlightened by several investigations undertaken on folk
medicine notable being (Baytop 1963, Baser et al. 1986, Sezik et al. 1991,1997; Yesilada
et al. 1993, Sayar et al. 1995, Surmeli et al. 2001). Some of these are toxic and others
cause reaction. Plant poisoning in Turkey lies around 6 % (Mat, 1998) rurals suffer more
from the consumption of naturally growing plants as compared to urban dwellers. Only
few publications deal with the poisonous plants (Baytop 1963, 1989; Karamanoglu &
Oder 1972; Swanker, 1984; Mat 1998; Dogan & Ok, 2000; Dogan et al., 2005; Hazrat et
al., 2007). Many people in our study area depend on plants for their primary health care
as well as food. Every year more than 100 persons are reported to go to the clinics due to
poisoning from plant taxa (Mat, 1998). The key to avoiding problems with poisonous
plants is proper identification and avoidance of these plants. Knowing poisonous plants is
as important as knowing edible plants. Knowing the poisonous plants will help us avoid
sustaining injuries from them. Recognition of poisonous plants will help to minimize the
potential for poisoning from poisonous plants. Many edible plants have deadly relatives
and look-alike. Successful use of plants thus depends on positive identification. As such,
there is a great need to learn to identify the poisonous plants and the conditions under
which they can be dangerous to us. The diagnosis of plant poisonings can be difficult. In
Turkey preparation for military missions includes learning to identify those harmful
plants in the target area. There is no room for experimentation where plants are
concerned, especially in unfamiliar territory.

This study revealed that 474 taxa belonging to 64 families are poisonous. The
families that contain the highest number of poisonous species are Fabaceae (50),
Ranunculaceae (48), Asteraceac (44) and Liliaceae (28). Families with the highest
poisonous genera are Fabaceae (23), Asteraceae (22), Apiaceae (16), Ranunculaceae
(16), and Liliaceae (10). Euphorbia (12), Lathyrus (12), Ranunculus (12), Colchicum
(11), and Prunus (11) are the five genera with the highest number of poisonous taxa.
Major applications and active constituents of 182 plant taxa belonging to 48 families are
presented in table 1. Equisetum arvense, Juniperus excelsa, Adonis aestivalis,
Ranunculus sceleratus, Agrostemma githago, Peganum harmala, Lathyrus sativus, Vicia
sativa, Sambucus nigra, Nicotiana glauca, Digitalis ferruginea, Euphorbia cyparissias,
Lolium temulentum, Rumex acetosella, Conium maculatum, Apocynum venetum, Nerium
oleander, Cionura erecta, Cannabis sativa, Viburnum lantana, Artemisia absinthium,
Tanacetum vulgare and Ecballium elaterium are most important poisonous taxa (Table
1).

In the Northern Cyprus most common poisonous taxa are; Leontice leontopetalum
L. (Berberidaceae), Hypericum triquetrifolium Turra. (Guttiferae), Oxalis corniculata
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L., O. pes-caprae L (Oxalidaceae), Ferula communis L.(Umbelliferae), Anagallis
arvensis (Primulaceae), Nerium oleander L. (Apocynaceae), Solanum nigrum L., S.
villosum Mill., S. elaeagnifolium Cav., Datura stramonium L., D. innoxia Mill.,
Hyoscyamus albus L., H. aureus L., Nicotiana glauca Graham. (Solanaceae), Euphorbia
helioscopia L., Ricinus communis L., (Euphorbiaceae), Narcissus tazetta L.
(Amaryllidaceae), Muscari comosum (L.) Mill.(Liliaceae), Arum dioscoridis Sm., A.
hygrophilum Boiss., Arisarum vulgare Targ-Tozz. (Araceae) and Sorghum halepense (L.)
Pers. (Gramineae) (Table 2).

Interest in medicinal and poisonous plants is increasing because it is recognized that
plants are still a vast source of novel chemical compounds. They can be good starting
points for herbal drug development, because synthetic drugs often produce serious side-
effects, moreover pesticides of plant origin are usually environmentally benign. Any
native or introduced plant can be poisonous including ferns, herbaceous plants, woody
shrubs, and trees. Identifying plants that are poisonous is difficult since poisonous plants
do not appear distinctly different from their nontoxic relatives or counterparts. Plant
poisoning ranges from minor irritation to death. Plants basically poison on contact,
ingestion, or by absorption or inhalation. They cause painful skin irritations upon contact
and internal poisoning when eaten. It is difficult to say how much poisonous plants are
because some plants require contact with a large amount of the plant before noticing any
adverse reaction while others will cause death with only a small amount. Every plant will
vary in the amount of toxins it contains due to different growing conditions and slight
variations in subspecies. Moreover every person has a different level of resistance to
toxic substances, some being more sensitive to a particular plant. Ingestion of a
potentially toxic plant is the number one route of poisoning in living beings. It is
important to emphasize that many, but certainly not all, toxic plants are not very palatable
but we may consume toxic plants or plant parts such as seeds inadvertently incorporated
into foodstuffs. The concentrations of toxic constituents in plants can vary from year to
year, throughout the growing season of the plant, or as a result of environmental factors
such as drought (Pfister, 1988). Peganum harmala has been reported to show toxicity
(Mahmoudian et al. 2002). The fruits of this species are very commonly used for
decoration purposes in the east Anatolian part of Turkey and seeds are burnt to avoid the
evils,therefore if children consume these it could prove toxic.The roots of Apocynum
venetum L. from family Apocynaceae are poisonous as against this Nerium oleander
from the same family has leaves as poisonous. N. oleander is a wide spread natural
Mediterranean element in the Mediterranean basin. Due to its nice looking flowers and
evergreenness, it is preferred as an ornamental plant in parks and gardens. However, the
whole plant, either in fresh or dry form, is poisonous and a few leaves or flowers can
prove fatal. Moreover, the poisonous smoke of the plant while burning can be dangerous.
It is reported that its toxicity come from oleandroside and nerioside cardiac glycosides
(Kakrani,1981; Dogan et al., 2005).They cause nausea, severe stomach pains, diarrhoea,
vomiting, weakness, irregular heartbeat, dilation of pupils, dizziness, drowsiness,
respiratory paralysis and death. The poisonous properties of Cionura erecta (L.) Griseb.
are known since antiquity. It has been used to exterminate harmful animals and the name
"Apocynon," given to this plant by Dioscorides refers to that particular usage (Baumann,
1996; Myrianthopoulos et al., 2007). Leaves and flowers of Cannabis sativa are
poisonous. Although no fatalities of humans have been reported, the effects on a young
child accidentally ingesting these plants are bound to be very disturbing to the parents
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(Jones, 1978; Smith, 1988). Conium macualtum fruits and roots are poisonous, these
contain the alkaloid coniin which is known to have been used as an official poisonous
substance by the old Greeks (Ozturk & Ozcelik, 1987). Moreover, it is now believed that
Socrates, one of the important corner stone of the science of history throughout the
Hellenistic era, was killed by poisoning with this plant (Ober, 1997). Agrostemma
githago seeds as contaminant of wheat, oats, and ground corn are poisonous. Symptoms
are severe stomach pain, vomiting, diarrhea, dizziness, weakness, slow breathing (Russell
et al.1997). The whole plant in particular flowers of Adonis aestivalis are poisonous. A
toxic principle is present in very small quantities in the plant (Stary, 1983; Frohne &
Pfénder, 1984). The plant is poisonous to horses. The plants of Artemisia absinthium too
are poisonous, but toxicity occurs if large quantities are eaten (Alice et al.,1997). All
parts of Digitalis ferruginea are poisonous (Chiej, 1984). Fruits of Ecballium elaterium
are highly poisonous. The juice of the fruit is irritative to some skins and antirheumatic,
cardiac and purgative (Niebuhr,1970; Chiej, 1984). All parts of Euphorbia cyparissias
are poisonous. Symptoms are nausea, vomiting, diarrhea when ingested, as well as
redness, swelling, blisters after some delay following contact with skin (Russell et al.,
1997). Young shoots of Equisetum arvense are poisonous, but leaves and stems contain
thiaminase which causes thiamine deficiency in horses. In Canada, horses have been
poisoned by ingesting field horsetail (Cheeke & Shull, 1985). All parts of Juniperus
excelsa are poisonous. Antibacterial diterpenes from the leaves and seeds of have been
reported by Muhammad et al. (1992). All parts of Peganum harmala are poisonous. The
symptoms mainly are neuro-sensorial, hallucination, slight elevation of body temperature
and cardio-vascular disorders such as ; bradycardia and low blood pressure (Mahmoudian
et al., 2002). Seeds of Lathyrus sativus are poisonous. The seed contains a toxic amino-
acid which in large quantities, can cause a very serious disease of the nervous system
known as 'lathyrism' (Frohne & Pfander, 1984). Seeds of Lolium temulentum are
poisonous. The seed is not poisonous but it is often infected by a fungus which is very
toxic. It is probably safer not to eat the seed because of the risk involved. Leaves and
flowers of Nicotiana glauca are poisonous. Symptoms are vomiting, diarrhea, slow pulse,
dizziness, collapse, and respiratory failure (Russell et al., 1997). All parts of Ranunculus
sceleratus are poisonous. It contains a toxic irritant that produces protoanemonin upon
mastication (Cooper & Johnson, 1984). Leaves and stems of Rumex acetosella plant are
toxic and ingesting large quantities cause poisoning and death in sheep (Cooper &
Johnson 1984). Leaves, stem cork and fruit of Sambucus nigra are poisonous. This shrub
contains cyanogenic glycosides. Berries eaten raw can cause nausea and vomiting in
humans (Cooper & Johnson, 1984). The leaves and flowers of Tanacetum vulgare are
poisonous and symptoms are weak pulse, stomach pain, convulsions (Russell et al.,
1997). Seeds of Vicia sativa are poisonous. In the western United States, poultry that
ingested the seeds of common milk vetch were poisoned and died (Cheeke & Shull,
1985). Leaves and flowers of Viburnum lantana are poisonous. The fruit is of very low
or zero toxicity, but large quantities of the fruit can cause vomiting and diarrhoea
(Altmann, 1980; Frohne & Pfander, 1984). Relatively few tests are available to detect
plant toxins in either ante-mortem or post-mortem samples. In many cases, the best way
to support a diagnosis of plant poisoning is to confirm the presence of a toxic plant in our
surroundings (this will require positive identification of the suspect plant), to confirm that
the plant has been ingested (noting that the candidate plants have been chewed and/or
finding plant fragments in vomitus or gastrointestinal tract samples), and to correlate
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clinical findings, where possible, with those known to be associated with the suspect
plant. There are few antidotal therapies for treating plant poisonings. The best approach
for treating involve induction of emesis and a cathartic to hasten elimination of the plant
from the gastrointestinal tract. Some common misconceptions about poisonous plants are
watch the animals and eat what they eat. Most of the time this statement is true, but some
animals can eat plants that are poisonous to humans. Boil the plant in water and any
poisons will be removed, this may remove many poisons, but not all. Plants with a red
color are poisonous. Some plants that are red are poisonous, but not all. Most poisonous
principles are considered to be secondary metabolites or by-products from the essential
functions of the plant. These are compounds that aren’t considered fundamental to the life
of the plant. Although there are many theories as to why plants produce these
nonessential compounds, one of the key theories maintains that plants have evolved to
produce these compounds in order to deter animals from grazing on them and to keep
insects from eating them (Ditamaso, 1994).
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