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Abstract 

Plan: To review the useful and harmful effects of plant toxins. 

Prologue: Poisonous chemicals found in plants are normal biochemicals. They have been developed as an evolutionary response 

for self-protection. Therefore, plants are deliberately poisonous and their toxicity to humans and other animals is an example of 

natural selection.. The surviving plants, therefore, have not been subjected to selective pressures which might influence them to 

produce toxins. The alkaloids are by far the most predominant of plant toxins and because of their enormous structural diversity 

and various modes of action, examples may be chosen from among them to serve as paradigms for virtually every type of plant-

herbivore interaction. 

Outcome: Since plant toxins show many useful effects they can be used in treating respective diseases. They can be modified to 

show better affinity and efficacy. Regardless of the structure of a particular toxin, it is likely to have evolved and been elaborated 

biosynthetically under pressure from a specific predator or limited group of predators. Commercial crops for human food usage 

must therefore have optimal concentration of biologically active natural products, low enough to be nontoxic to the consumer (at 

least when eaten in reasonable quantities) but sufficiently great to repel or limit pests. 
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Introduction  
   

  Plant toxins are substances produced as secondary metabolites that are identical to extra cellular 

bacterial toxins in their properties. They show both useful and harmful effects in human beings and 

animals. They Show a wide range of side effects from minor itching, nausea, vomiting to adverse effects 

like psychosis, paralysis, teratogenecity, arrhythmias. They are useful in production of cosmetics, ulcers, 

menstrual cramping, cancer and in treatment of man ailments and diseases. Toxins may enter into the by 

body either by inhalation, swallowing or by contact. The action is based on their chemical constituents 

which are classified into alkaloids, glycosides, proteins, oxalates, anti vitamins, tannins, volatile ether 

layers etc. They act by altering specific mechanisms involving enzymes, receptors and even genetic 

material at particular cells and tissues. Poisonous plants have a seed, root, leaf, stalk, fruit or juice where 

even a relatively small amount, taken either internally or eternally, can lead to injury to the human body. 

In some species the poisonous constituents occur throughout the whole plant. In others they are 

concentrated in one or more parts. 
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The degree of toxicity also depends on the location (including height above sea level), climatic factors 

including the local microclimate (light, warmth, humidity), the growing season, type of soil, fertilization, 

plant variety and age. The condition of the poisonous plant material is equally important (dried, chewed, 

cooked, as tea). The dose of course is the most important factor.   

   

  Plants contain a variety of toxic compounds commonly called "secondary compounds" that affect the 

behavior and productivity of wild and domestic animals. There are many classes of these toxic 

compounds; however soluble phenolics, alkaloids, and terpenoids are the most common. Soluble 

phenolics include flavonoids, isoflavonoids, and hydrolysable and condensed tannins. There are a huge 

variety of plant poisons and it is difficult to organize the myriad plant toxins in an understandable manner.  

Plant toxins are described according to the organ system in the human body which they affect, e.g. 

cardiotoxins, neurotoxins etc. The difference between the terms ‘medicinal’ and ‘poisonous’ is sometimes 

smaller than one might think
1-3

. 

 

Classification 
 

   

   Plant toxins are classified based on their structural and chemical properties. They are grouped into 

alkaloids , glycosides , tannins , proteins , oxalates , enzyme inhibitors , antivitamins , phytoestrogens , 

volatile etheric layers , photo sensitizing substances
1,4,5

.
 

 

• Akaloids include indole alkaloids, pyrrolizidine alkaloids, tropane alkaloids, opium alkaloids, 

vicine and covicine alkaloids.  

• Glycosidal toxins include cardiac glycosides, goitrogenic glycosides, anthraquinone glycosides, 

mustard oil glycosides, saponin glycosides, cyanogenetic glycosides.  

• Tannins like pyrogallol.  

• Proteins like lectin, abrin, ricin, cicutoxin, anisatin, gelonin, falcarinol, oenotheatoxin etc. 

Antivitamins like thiaminases , Phytoestrogens like coumestrol .  Volatile etheric layers such as 

ushuriol, Photo sensitizing substances including hypericin . 

• Enzyme inhibitors like Cholinesterase inhibitors, Protease inhibitors, Amylase inhibitors. Others 

include Lathyrogens, Anti-thiamin compounds, Avidin.  

Plant toxins 
6-9

 

o Abrin, Anisatin, Andromedotoxin, Apocyanin, Amygdalin, Aesculin, Anabasine, Anagyrine, Aspargine , 

Avidin 

o Brucine 

o Chaconine, Cicutoxin, Cicutiol, Cardinilides, Cycasin, Cyanarin, Confoline, Convolmine, Covicine, 

Convoline, Convosine, caratotoxin,cucurbitacin 

o Delphinine, Djenkolic acid, Dhurrin, Levo-Duboisine  

o Epipodophyllotoxin 

o Falcarinol, Frascin, Fagopyrin quinines , furocoumarin 

o Gelonin, Gossypol, Grayanotoxin, Gallotoxin 

o Hymexon, Hypericin, Hymenoxon, Hyoscine 
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o Illicin, Isoalyl thiocyanates, ipomeamarone 

o linamarin, lotaustralin, Lycorine, Laetrile, Lectin, Lantanene 

o beta-methylamino-l-alanine, Macrozamin, Mezeein, 4-methoxypyridoxine  

o Nitrates, Naudicoline, Nerosides 

o Oenanthotoxin 

o Phytotoxin, Pseudaconitine, Pyrrolizidine Alkaloid, Persin, Prunassin, Podopyllotoxin, 

Phenanthridineprolamine, Phytolaccine, Phytolaccatoxin, Phytolaccigenin, Protoanemonin 

o Resiniferatoxin, Ricin, Ranunculin 

o Saponin, Scopolamine, Solamargine, Solasodamine, Solasodine, Solasonine, Solauricidine, Solauricine, 

Strychnine, Swainsonine, Syringomycin, Sambunigrin, Solanine, Shankhapushpin  

o Thionins, Tinyatoxin, Tutin , Tremetol ,Taxine 

o Ushuriol  

o Vicine  

 

2.2 Structures of few plant toxins 

 

              

             

 

            Persin                                                                         Anisatin  

 

                      

                     

 

                      Cicutoxin         Oxalate                                                                    Falcarinol                      

  

 

 

                                              

       Oleandrin                                                  Hypericin                                                        Macrozamin                                            

 

                                    

              

 

 

             Tinyatoxin                                                 Fagopyrin                                               Laetrile   

 

 

 



82 

Hygeia.J.D.Med. Vol.4 (1), April, 2012, 79-90. 

 

Chandra Sekhar J, et al  

 

 

 

 

                                    

                                                                                 

 

 

                  Coumestrol                                    Linamarin                                Andromedotoxin              

                                                             

  

 

                                   

 

                                

                

                                       Sinigrin                                                                         dhurrin                     

 

 

Plant toxins act on all parts of the body withsome common symptoms like vomiting,  nausea. They show 

actions based on the way of exposure and concentration. They are both useful and harmful.  

 

 

Conclusion 
 

 
  A plant grows in a highly competitive environment. It is continually threatened by other plants 

encroaching upon the space from which it draws its sustenance, by micro-organisms, by insects, and by 

both large and small mammalian, avian, or reptilian herbivores.  

 

  In order to survive, each plant must draw upon a complex of defenses, which may be physical, such as 

spines or leathery leaves, or chemical .These compounds are of most interest because they are often 

specific to a particular species or genera and must, therefore, have been designed to serve a particular 

protective function.  Among the most prevalent are numerous classes of phenolics, terpenes and steroids, 

cyanogenic compounds, and alkaloids.  
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Table 1: Mechanism of action of different toxins 
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     Table 2: Pharmacological actions
15-18
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   Table 3: Harmful effects of plant toxins 
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S.no Common name Botanical name Plant part Chemical constituents          Pharmacological action 

         

 1 Andromeda  Andromeda 

floribunda 

Whole plant Andromedotoxin *Paralysis,Death 

 

 

 2 Apricot  Prunus Americana  Wilted leaves Cyanogenic 

glycosides,laetrile 

+Cancer,Ulcers,Detoxification, Constipation,Decrease LDL 

 

 

3 Avocado  Persea spp. Leaves Persin *Equinecolic,Resp.Distress,Fluid Accumulate around heart  

 

 

4 Azalea  Rhododendron 

indica 

Whole plant Glycosides  *Constipation,Decrease LDL 

 

 

5 Baneberry Actea rubra Whole plant Cardiogenic 

toxins,beta-sitosterol 

glycoside 

+Menstrual Cramping         *Cardiac Arrest,Death 

 

 

 

6 Bind weed Convolvula arvensis Whole plant Shankhapushpin,convo

lmine,conoline,convosi

ne,confoline 

 

+braintonic,insomnia,diuretic, 

 Strength to nerves, Urinary infections, Tone heart muscles, Hair 

growth 

 7 Bitter 

weed/sneeze 

weed 

Helenium.spp. Whole plant Glycosides,sesquiterpe

ne lactones 

 

 

*Muscle Tremor,Dehydration, Cough,Pneumonia 

8 Black henbane Hyocyamus niger Whole plant Tropine alkaloids-

atropine 

 

 

*Bloat,Ataxia,IntestinalStatis, 

 Excitement,Convulsions,Mydriasis 

 9 Black locust Robinia 

pseudocadia 

Bark,seeds Glycoprotein-

abrin,ricin,lectin 

*Colieic pain, Constipation, 

 Diarrhea,Muscle Weak ness,Ataxia 

 

 10 Black walnut Jugulans nigra Whole plant         ------------   +Anti Inflammatory,Astringent,Blood Purifier,Laxative,Vermifuge,  

Ganarene,Leprosy 

  

 11 Bleeding heart  Dicentra exemia Whole plant Alkaloids +Sharp pains like tooth pain 

12 Bouncing bet Saponaria 

officinalis 

 

Whole plant Saponins *Hepatopathy,GIT Disturbances 

13 Brackenfern Petridium 

aquilinum 

Whole plant Thiaminase *GIT Cancer,Enzootic Haematuria,Thrombocytopaenia,Depression, 

Blindness, Decreased Platelets 

 

 
 

            14 Buck wheat Fagopyrum 

esculentum 

plant except 

ripe seeds 

Fagopyrin,dianthroquin

ones 

 

*Photosensitization,Sloughing of skin 
24

 

 15 Buffalo burr Solanum rostratum Whole plant Solanine,atropine 

alkaloids 

 

*Bloating,Diarrhoea 

 16 Burdock  Atrium  spp. Spiny burs   ------------- *Corneal ulcer,Trauma  

 

 

 17 Buttercup  Ranunculus .spp Whole plant Oily 

glycoside,ranunculln 

 

Increased salivation *,Reddening of mucous membrane 

 18 Angels wing Caladium .spp Whole plant Tropane alkaloids *Constipation,Resp Failure,Mydriasis,Muscle Weakness,Tachycardia 

19 Callalily  Zantedesctea Whole plant Oxalates 

 

*Kidney stones 

20 Castorbean  Ricinus communus Seeds Ricin,lectin *Diarrhea,Pyrexia,Depression, 

 Anorexia,Bloat, Hypovolemic Shock 
21 
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        Table 4 Examples of plant toxins 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table.4: 

 

 

 

 

 

 

                         

 

   -:  Harmful effects;          + : Useful effects;             ---- : not reported  
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       -:  Harmful effects;          + : Useful effects;             ---: not reported  
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      -: Harmful effects;          + Useful effects;             --:  not reported  
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- : Harmful effects;          + : Useful effects;             ---: not reported  

 
 

 

 

    Insect attack upon a plant may cause it to mobilize its defensive toxins in such a way that they are 

concentrated at the most threatened site, whether it be leaf tissue, flower, root, or seed. The generally 

small size of insects ensures that sufficient metabolite can be produced to kill, injure, or deter the attacker. 

The cost to the plant of producing its chemical weapons in the arms-race against its rapidly evolving 

insect enemies is extremely high. Valuable resources of water, nutrients, and energy must be utilized in 

the frequently complex biosynthetic route to an effective toxin. It is obviously advantageous to the plant if 

it can survive by producing either a minimal amount of a compound which is especially toxic to its 

particular predator or is localized at the point of attack.   
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Commercial crops for human food usage must therefore have optimal concentration of biologically active 

natural products, low enough to be nontoxic to the consumer (at least when eaten in reasonable quantities) 

but sufficiently great to repel or limit pests. Similar considerations must be applied to the production of 

feed and forage for livestock. Concentration and location of the toxin are the primary considerations in 

evaluating the toxicity of poisonous plants. 
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