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Chemical Warfare serves a variety of functions  

Defense           

         Herbivores 

         Diseases  

             Fungi, Bacteria,                                       

             Protozoa, Viruses 

         Other plants  

             Competition,                                                                                                               

             Parasitism 

 

Metabolic Waste Storage 

 

Storage of Environmental  

     Toxins 

         



Plants invented chemical warfare 

and have perfected it over a long 

period of time  

Bluegreen algae are the 

most primitive plant cells 

on earth (> 3.5 billion 

years old) 

They have evolved a huge 

number of poisonous 

compounds, some of 

which are the most toxic 

natural substances on 

earth. 



Common Secondary Plant 

Compounds  

ÁAlkaloids (>10,000 known so far) 

ÁCyanogenic glycosides 

ÁCardiac glycosides 

ÁUnusual amines 

ÁGlucosinolates 

ÁCoumarins 

ÁUnusual fatty acids 

ÁPhenols 



Secondary compounds continuedéé. 

ÁMonoterpenes 

ÁDiterpenes 

ÁLimonoids 

ÁCucurbitacins 

ÁSesquiterpene lactones 

ÁTannins 

ÁSaponins 

 



Secondary compounds continuedéé 

ÁPolyacetylenes 

ÁUnusual dipeptides 

ÁUnusual proteins 

ÁSelenium compounds 

ÁFluorine compounds 

ÁToxic latex compounds 

ÁToxic alcohols 

ÁToxic organic acids 

ÁAnd many otherséé 



Modus Operandi  

Á May smell or taste unpleasant (astringents, volatile oils) 

Á May be corrosive to skin and mucous membranes 

Á May be allergenic (unusual proteins) 

Á May interfere with neurotransmitters (paralysis) 

Á May alter brain function (hallucinogens, intoxicants) 

Á May alter heart muscle contractions (cardiac glycosides) 

Á May cause hemorrhage (coumarins, unusual proteins) 

Á May stimulate intestinal smooth muscle contraction 

Á May inhibit digestion (tannins) 

Á May interfere with mitochondrial respiratory enzymes 

Á May interfere with growth of consumer (preocenes) 

Á May interfere with reproduction of consumer (selenium cpds.) 

Á May cause premature aging (e.g. lathyrism) 

Á May damage liver and kidney function  

Á May promote cancer 

Á May cause photosensitivity 

 

 

 



ALKALOIDS  

>10,000 known so far 

Some are valuable drugs (in 

LOW doses!!!) e.g. quinine, 

strychnine, cocaine, morphine 

Many interfere with 

neurotransmitters, causing 

brain and nervous system 

malfunction which can lead to 

paralysis and death 

Widely distributed throughout 

many plant families 

 

 

 

 

 



Common examples of alkaloid -

containing plants  

Aconitum (Monkshood) 

    ALL parts (aconitine) 

 

 

 

 

Delphinium (Larkspur) 

    ALL parts, but especially 

young leaves 

 



Alkaloid -containing plantséé. 

Amaryllis  

    Bulb 

 

 

Anchusa  

Summer Forget-Me-Not 

    ALL Parts 

 



Alkaloid -containing plantséé 

Anemone  

   ALL Parts 

   (Protoanemonin + 

   Glycosides) 

 

Antirrhinum  

    Leaves 

    Strong laxative! 

 



Alkaloids continuedéé. 

Aquilegia  

Columbine 

ALL parts 

(+ Thujone) 

 

Asclepias 

Gay Butterfly Plant 

ALL parts 

(+ Cardiac glycosides, 

   Resinoids) 

 



Alkaloids continuedé 

Brugmansia + Datura 
Angelôs (Devilôs)Trumpet,  

    Jimson Weed  

ALL parts      

   (Scopolamine, Hyoscyamine, 

Atropine +Nitrates)   

HUMAN FATALITIES 

 

                Cynoglossum 

Chinese Forget-Me-Not 

                      ALL parts 



Alkaloids continuedé 

Dicentra 

Bleeding Heart 

ALL parts 

HUMAN FATALITIES 

 

Echinops, Echium 

Blue Thistle 

Leaves 



Alkaloids continuedé 

Papaver 

Oriental Poppy 

Leaves, pods  

Ca. 35 alkaloids 

HUMAN FATALITIES 

 

Escholtzia 

California Poppy 

Seeds 



Alkaloids continuedé 

Iris 

ALL parts 
(+ resinoids) 

 

Lobelia 

ALL parts 
(lobeline) 

Emetic 



Alkaloids continuedé 

Nicotiana 

Flowering Tobacco 

ALL green parts (nicotine, 

anabasine) 

 

Lupinus 

Lupine  

ALL parts neurotoxic 

   (quinolizidine alkaloids) 

 



Alkaloids continuedé 

Vinca 

Periwinkle (vincristine, 

vincamine) 

ALL parts 

 

Gloriosa superba 

Gloriosa Lily  

ALL parts (colchicine ++) 

HUMAN FATALITIES 

 



Alkaloids continuedé.. 

Symphytum officinale 

Comfrey 

Leaves and Roots 
(echimidine, cynoglossine, 

consolidine) FATALITIES 

 

Heliotropium 

Heliotrope 

ALL Parts 
(heliotrine, lasicarpine) 

HUMAN FATALITIES 



MORE ALKALOIDSéééééé 

Narcissus 

Paperwhites, Daffodils 

ALL Parts 

 

 

Allium giganteum 

Giant Tibetan Onion 

ALL Parts 

 



ALKALOIDS  

 

ALKALOIDS  

Borago officinalis 

BORAGE 

Leaves, flowers 

(Leaves: 

Dihydropyrrolizidine 

alkaloids: Lycopsamine, 

    Amabiline, Supinine) 

 Flowers: Thesinine) 

Banned in Germany for 

internal use since 1991 

  

 



Cyanogenic glycosides  

Cotoneaster 

Berries 

 

 

Hydrangea 

Leaves 



Cyanogenic glycosides continuedé 

Linum 

Flowering Flax 

Leaves (linamarin) 

 

Malus, Prunus 
Apple, Plum, Cherry, Apricot 

Bark, leaves, seeds 

(amygdalin) 

HUMAN FATALITIES 



Convallaria 

Lily of the Valley 

ALL parts  

  (convallarin, convallatoxin) 

HUMAN FATALITIES 

Digitalis 

Foxglove 

ALL parts  

   (digoxin, digitoxin) 

HUMAN FATALITIES 

Cardiac glycosides  



Saponins  

Agrostemma 

Ornamental Corn 

Cockle 

Leaves 

 

Saponaria 

Soapwort 

Seeds 



Proteins and Dipeptides  

Lathyrus spp. 

Sweet Pea (annual + 

perennial) 

SEEDS, vines 

(lathyrogen)  



LACTONES  

Tulipa 

Tulip 

ALL Parts 

(tulipalins) 



Oxalic Acid  

Arisaema 

Jack in the Pulpit 

ALL parts 

 

Caladium, 

Zantedeschia 
Angel Wings, Calla Lily 

ALL parts 

HUMAN FATALITIES 


