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I. INTRODUCTION:
Plants are living factories producing thousands of secondary metabolites. We have a general concept that
plants and plant products are harmless. However, more than 700 plants produce physiologically active toxic
substances, sufficient to cause harmful effects in human beings and animals. In some plants, one part may be
edible while another is poisonous. Lack of toxicological evaluation of natural products leads to the false concept
that natural products are safe. Even herbal food ingredients may contain some Phyto-constituents known to
produce genotoxic or carcinogenic components after prolonged dose depended exposure. Poisonous plants
produce several toxic substances at various concentrations at different organs and cause responses ranging from
mild nausea to mortality. Certain animal species may have a specific vulnerability to a potentially poisonous
plant. Plant toxins belong to different categories. The reviewed plants are classified into nine based on the
significant category of poisons:
1.

Plants with Anticholinergic (Antimuscarinic) Poisons:
Neurotransmitter acetylcholine transmits impulses between nerves in the brain and neuromuscular
junctions. Tropane alkaloids present in plants resembles acetylcholine and hence competitively inhibit
acetylcholine receptors producing the anticholinergic syndrome. Their reaction may affect the heart rate,
respiration and functions of the central nervous system. (Diaz, 2015). Tropane alkaloids are observed in about
25 genera and 2000 species of plants. Most are from the family Solanaceae (Brinjal Family) ((Chowański et al.,
2016; Yamashoji and Matsuda, 2013). Frequently observed plants coming under this group are Datura
stramonium, Datura metal, Datura wrightii and Brugmansia. Potatoes after exposure to sunlight develop green
coloure and show the presence of toxin Alpha-solanine belongs to this group (Lee, 2006). Scopolamines present
in these plants rapidly penetrate the central nervous system and cause hallucinations at lower doses followed by
paralysis and death due to respiratory failures at higher levels (Cornelius et al., 2019; Koleva et al., 2012).
2.

Calcium Oxalate Crystals:

The standard type of harmful calcium oxalate crystals belongs to Raphides. They are elongated needle-like
crystals present within a specialised bag like cell called idioblast. In some plants, it will be filled with irritating
mucilage. Upon mechanical stimulation like chewing; crystalline calcium oxalate needles release from
idioblasts, move in a projectile fashion, penetrate the mucous membranes and induce the release of histamine
and other inflammatory mediators (Konyar et al., 2014). Many of the garden plants belong to the Aroideae
group possess Calcium oxalate crystals. Examples are Alocasia, Arisaema, Caladium, Caryota, Colocasia,
Dieffenbachia, Epipremnum, Monstera, Anthurium, Philodendron, Spathiphyllum etc. Among these, most of
them contain crystals in all parts of the body. These plants are highly useful as air purifiers and hence widely
used as indoor plants. Intake can result in acute irritation and swelling in the mouth, throat and Gastrointestinal
tract. Children, as well as pets such as cats and dogs, may nibble on the toxic foliage, are all at risk. General
symptoms of poisoning are blistering, difficulty in swallowing and hoarseness. In the case of the eye, it
produces extreme pain, keratoconjunctival injection, and in severe cases, ocular damage and vision loss also can
be occurred. Extensive dermal contact may produce pain, signs of irritation and swellings (Coté, 2009;
Franceschi and Nakata, 2005; Arditti and Rodriguez, 1982).
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3. Cardio active Steroids/Cardiac Glycosides:
Cardioactive steroids attached with sugar moieties are termed cardiac glycosides. They inhibit the cellular
Na+/K+-ATPase pump, which leads to the indirect increase of intracellular Ca2 ++ concentrations in specific cells,
like myocardial cells. Poisoning by these agents causes bradycardia and heart block.
Plants coming under this category are: Cerbera odollam: This plant belongs to family Apocynaceae. It is often
called Suicide tree because of its elevated cardiotoxic effects which make people opt this plant to attempt
suicide (Menezes et al., 2018). The Kernal of the fruit is rich in cerberin, a digitoxin type cardenolide and
cardiac glycoside that reversibly block the Calcium channel in myocardial cells resulting from the disruption in
cardiac electrical activity that leads to death and is responsible for about 50% of plant poisoning in Kerala, India
(Misek et al., 2018; Fok et al., 2018; Tsai et al., 2008; Krishnamoorthy, 2004).
Oleander-The toxic components are the two potent cardiac glycosides, oleanderin and neriine which are isolated
from all the organs of the plant body and are very similar to the toxin of the Foxglove plant (Khanet al., 2010).
b). Cryptostegia Grandiflora, Cryptostegia madagascariensis
Toxic organs: All parts of these plants are poisonous. Toxin present is Cardioactive steroids resembling digitalis.
Substantial ingestion leads to toxicity. Poisoning would be expected to produce clinical findings typical of
cardioactive steroid poisoning (Prasad, 2013).
c).
Adenium
species
Toxin: Cardioactive glycosides resembling digitalis (Hossain, 2018). Toxicity depends on the quantity ingested.
d). Parthenium hysterophorus:: It contains a bitter glycoside parthenin, a significant sesquiterpene lactone.
Prolonged exposure results in skin inflammation, eczema, asthma, allergic rhinitis, hay fever, black spots,
burning and blisters around eyes (Khaket et al., 2015).
e).
Calotropis
species.
The latex of this plant has a direct irritant action on mucous membranes. All parts of this plant contain
unidentified vesicant allergen in the latex, calcium oxalate crystals and cardioactive steroids resembling digitalis
(Basak t al., 2009).
4. Cyanogenic Compounds:
Cyanogenic glycosides are present in several edible plants and in their seeds. Hydrogen cyanide liberated from
the cyanogenic glycosides when fresh plant material is macerated as in chewing. Cyanide is one of the most
powerful, rapidly acting, poisons. They inhibit the final step of the mitochondrial electron transport chain and
block oxidative processes of cells, causing rapid failure in cellular energy level. This results from the death of
the cells. An adult human can withstand 50-60 ppm for an hour without severe consequences. But exposure to
concentrations of 200-500 ppm for 30 minutes is usually fatal. E.g., Hydrangea Sp., cassava, bamboo shoots,
seeds of apple and pear shows the presence of this toxin (Bolarinwa et al., 2016).
a). Cassava (Manihot esculenta): Cassava classified into two main types: bitter cassava and sweet cassava. Less
than 50 mg/K.G. hydrogen cyanide on fresh weight is present in the storage roots of Sweet cassava. Bitter type
may contain up to 400 mg per kilogram. In mild poisoning, abdominal pain, vomiting, lethargy, and sweating
will occur. In severe poisonings, coma develops and may be accompanied by convulsions and cardiovascular
collapse. Hydrogen cyanide will leach out during thorough washing with water and boiling (Bolarinwa et al.,
2016; Poulton, 1990; Conn, 1978.
Bamboo shoots are another popular food item containing hydrogen cyanide. The cyanogenic glycoside present
in the bamboo shoot will decompose while boiling. Other edible plants containing cyanogenic glycosides
include kernels within the pits of some stone fruits (e.g. bitter apricot kernels, seeds of apple), lima beans, etc.
(Chaouali et al., 2013; Tuncel et al., 2006).
Clinical symptoms of cyanide poisoning are rapid respiration rate and enhanced pulse rate, drop in blood
pressure, rapid respiration and pulse, dizziness, vomiting, diarrhoea, headache, mental confusion, twitching and
convulsions and blue colouration of the skin due to lack of oxygen (cyanosis) Cyanide can be fatal to human
beings, and the acute dose is 1 mg/kg body weight of the organism. Misuse, particularly of preparations from
cyanide rich apple seeds results from cases of acute poisoning. In the presence of sulphur-containing amino
acids, cyanide is detoxified in the body, by the enzyme rhodanese, to produce thiocyanate. The thiocyanate,
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which is the detoxification product of cyanide has the same size as the iodine molecule, and competitively
interferes with iodine uptake by the thyroid, effectively increasing the dietary requirement for iodine. Hence
goitre and cretinism due to iodine deficiency can be exacerbated by chronic consumption of insufficiently
processed cassava. The effect is only seen in iodine-deficient population and can be reversed by iodine
supplementation (Tuncel et al., 2006)
5. Gastrointestinal Toxins:
These pharmacologically active agents most commonly work by stimulation of cholinergic receptors in the
gastrointestinal tract to induce smooth muscle contraction.
a). Allamanda cathartica, which is a garden hedge plant, is coming under this category. Bark, leaves, fruit,
seeds, and sap of this plant contain a weak gastrointestinal irritant Plumericin (Bonomini et al., 2017).
b). Thevetia peruviana:
It is extremely poisonous. Usually causes digestive upset and mental confusion. Even the ingestion of one leaf
or flower can be fatal to a child. The plant possesses potentially dangerous cardiac glycosides such as thevetins
A and B, thevetoxin, nerifolin, peroxide and ruvoside which produce both gastric and cardiotoxic effects, results
in death (Kishan et al., 2012; Elena et al., 2002).
c).

Euphorbia
species
The latex of some species of Euphorbia are poisonous. Toxins differ based on species but include complex
diterpene esters (e.g., phorbol esters) and mitogenic lectins. Ingestion may produce gastrointestinal symptoms.
Skin exposure may produce an irritant Dermatitis (Goel et al., 2007). Ocular exposure may produce irritant
keratoconjunctivitis depending on the species of Euphorbia.
6. Poisonous alkaloids:
Alkaloids are metabolic by-products derived from amino acids and nitrogenous compounds. They are the largest
group of secondary metabolites. More than 20,000 diverse molecules of alkaloids are distributed among 20% of
vascular plant families (Yang and Stockigt, 2010). Depending on the position of the nitrogen ring, they show
changes in properties. The toxic effects of alkaloids depend upon the specific dosage, the sensitivity of the
organism, exposure time, site of action and developmental stages (Kamarul Zaman and Mohamad Azzeme,
2018; Matsuura and Fett-Neto, 2015).
They are:
a). Poisoning by Plants with Mitotic Inhibitor alkaloids:
They inhibit mitosis by interfering with the polymerisation of microtubules. This results in metaphase arrest.
Actively dividing cells like bone marrow cells and gastrointestinal cells affected earlier than those slow dividing
cells. Direct cellular toxic effects and even death may occur on the dose.
a).Gloriosa superb
The whole plant, particularly the tubers containing a potent toxin Colchicine which is capable of inhibiting
microtubule formation. Intake may cause initial oropharyngeal pain followed by peripheral neuropathy, bone
marrow suppression, cardiovascular collapse and death.(Mendis, 1989).
b). Catharanthus roseus: The whole plant is mildly poisonous. It contains Vinca alkaloids (e.g., vincristine),
clinically similar to colchicine, a cytotoxic alkaloid capable of inhibiting microtubule formation. It is used in
Chemotherapy. Its toxicity is dose-dependent(Ngan et al., 2001).
c). Poisoning by Plants with Pyrrolizidine Alkaloids:
Pyrroles produced as a metabolic by-product of pyrrolizidine alkaloids are alkylating agents that injure the
endothelium of the liver and lungs. High-dose exposures result from an overproduction of the pyrrole lead to
hepatic carcinoma. The pyrrole functions as reactive alkylating intermediates and results in DNA alkylation,
DNA cross-linking, liver cell necrosis, genotoxicity, leading to tumours (Cushnie et al., 2014; Norton, 2001;
Huan et al., 1998; Huan et al., 1998; Carballo et al., 1992). In humans, it affects principally on the liver by
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producing veno-occlusive disease in hepatic veins and causes damages in the liver (WHO, 1988; Huan et al.,
1998). They are present in plants of the families of Boraginaceae (all genera) (Carballo et al., 1992), Senecionae
and Eupatoriae of Asteraceae, and genus Crotalaria of Fabaceae and known to hazardous towards livestock
(WHO, 1988).
7. Poisoning by Plants with Convulsant Poisons (Seizure):
The toxin of these plants leads to severe convulsions. Mechanisms that result in seizures including antagonism
of gamma-aminobutyric acid (GABA) at its receptor on the neuronal chloride channel, imbalance of
acetylcholine homeostasis, excitatory amino acid mimicry, sodium channel alteration, or hypoglycemia.
Toxicity is fatal.
Duranta repens-a common hedge plant in gardens includes in this group. The fruit is poisonous. It contains a
poisonous saponin. Poisoning is reputed to cause increased body temperature, tachycardia, oedema of lips,
Gastrointestinal irritation and convulsions.
Strychnine obtained from Strichnos nux-vomica is a tetanic poison, and its analogues antagonise the
postsynaptic inhibiting activity of glycine at the spinal cord motor neuron. Strychnine results in hyper
excitability of the motor neurons, which manifests as a convulsion (Croteau and Kutchan, 2000).
8. Poisoning by Plants with lysergic acid Alkaloids:
Psychoactive alkaloids, such as ergine and psilocybin, contain the indole structure and a double carbon-nitrogen
ring. It is similar to the natural neurotransmitter serotonin. So they ay interfere or compete with the action of
serotonin in the brain, causing psychedelic visions, delusions and hallucinations.
Psychoactive alkaloids, such as ergine and psilocybin, contain the indole structure and double carbon-nitrogen
ring serotonin, which is a natural neurotransmitter. These alkaloids may interfere or compete with serotonin in
the brain, causing psychedelic visions, delusions and hallucinations. Synthetic LSD has two additional ethyl
groups (C2H5) and is about 100 times more potent. Before it was discovered in morning glories, the First report
of ergine was from ergot which is obtained from Claviceps purpurea, a rust fungus that infects grains.
Family Convolvulaceae includes at least 50 genera and more than 1000 species, of high-climbing vines and
woody lianas of prostrate and trailing perennials that decorate our fences, trellises and walls with lush green
foliage and colourful funnel-shaped blossoms. Some climbers of this family provide us with economically
important, nutritious root crops like sweet potatoes and morning glory (Beyer, 2013).
9. Poisoning by Plants with Nicotine-Like Alkaloids
These agents are direct-acting agonists at the nicotinic subtype of the acetylcholine acceptor in the ganglia of
both the parasympathetic and sympathetic limbs of the autonomic nervous system (N.N. receptors), the
neuromuscular junction (N.M. receptors) and the brain. Examples of plant genera associated with this syndrome
are Laburnum, Lobelia, Nicotiana, Sophora (Schep et al., 2009).
10.Poisoning by Plants with Toxalbumins:
The toxin is contained within the rigid, water-impermeable coat of the seeds. The toxin will be released if the
seed is chewed and digested or the seed coat is broken by mechanical stress. Abrin is a plant lectin (toxalbumin)
present within the seeds of Abrus precatorius related to ricin, inhibits cellular protein synthesis and may be
extremely toxic. The protein toxins derived from these plants work specifically by inhibiting the function of
ribosomes, the subcellular organelle responsible for protein synthesis. The toxins typically have two linked
polypeptide chains. Absorption of toxin into the circulatory system allows widespread distribution and
multisystem organ failure may lead to death.
Examples of plant genera associated with this syndrome: Abrus, Jatropha and Ricinus.
Castor oil is procured from seeds of Ricinus communis which is a weed along the railway tracks and roadsides
of Kerala. It does not contain any toxins. Nevertheless, if the seeds must be chewed or broken open, it activates
the toxicity. Unopened seeds can pass with no harm to the animal. If the animal is observed eating the seeds like
castor and Abrus, they are harmless when ingested as a whole, since the hard outer shell resists digestion.
However, any type of breaking of the seed before swallowing will enable the toxins to be released. Bean causes
stomach irritation, pain, diarrhoea, increased heart rate, collapse, convulsions and death. Commercially prepared
castor oil does not contain any toxins. The seeds must be chewed or broken open to activate the toxicity.

4797

ISSN- 2394-5125

VOL 7, ISSUE 15, 2020

III. CONCLUSION
Presence of poison is a survival mechanism to discourage herbivory. Different plants contain different
types of chemical compounds, and these occur at varying levels depending on a range of variables including the
time of the year, the growth stages of the plant, the parts are eaten and the humidity. One by a tenth of poisoning
among small children below age six is due to intake of poisonous plants. So we should have a general idea about
the toxicity of the plants grown in our premises. Moreover, the presence of a poison means the presence of a
potential physiologically active secondary metabolite. We can explore new nano drugs from these plants in a
dose-dependent manner.
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