
Poisonous plants



Definition

• A poisonous plant is defined as a plant that when touched or ingested 
in sufficient quantity can be harmful or fatal to an organism or any 
plant capable evoking a toxic and/or fatal reaction

• Poisonous plants and the toxins they produce result in major 
economic losses to the livestock industries throughout the world

• Animals graze poisonous plants for a number of reasons. In some 
cases, it is a matter of survival.



• Poisonous plant problems are often exacerbated during periods of 
below normal rainfall when the abundance of grasses is reduced. 

• Frequently, the animal's diet selection changes during the season 
when grasses and palatable forbs mature and senesce; for example, 
the consumption of some poisonous plants such as lupines, 
locoweeds, or larkspurs, which stay green longer into the season, may 
increase as the season progresses. 

• Pine needles and junipers are often consumed in the winter.



• For most plant poisonings, there is no specific antidote, and 
treatment is supportive. 

• As a generalization, plant toxins are adsorbed by activated charcoal. 
The contraindications of using activated charcoal should be borne in 
mind. 

• Ruminal emptying by rumenotomy may be indicated in the case of 
highly toxic material, if the value of the animal justifies it.



Reduce the risk of poisonous plants
• 1. Recognize the plants on your range or pastures or seek appropriate help from extension, university, or 

federal agencies and know the potential hazards of grazing where poisonous plants grow. Know the 
conditions under which poisoning may occur.

• 2. Avoid introducing naive animals into unfamiliar pastures or ranges where poisonous plants grow.
• 3. Do not introduce animals into poisonous plant–infested ranges before adequate quality feed is 

available. Many toxic plants emerge before grasses are adequate for grazing.
• 4. Do not discard grass, shrubs, or tree clippings where livestock have access, e.g., yew clippings are a 

common cause of poisoning in cattle and horses.
• 5. Provide free choice access to fresh water and trace mineral salt.
• 6. Do not overstock or overgraze pastures.
• 7. Avoid bedding, lambing/calving, watering, salting, or unloading hungry animals near poisonous plant 

populations.
• 8. Avoid excess stress to affected animals, especially when animals may be showing clinical effects.
• 9. Control poisonous plants if economically feasible, either through hand grubbing, mechanical clipping, 

or herbicide reatment.



Plants That Cause Irritation of the Oral Cavity

• Araceae family contain needle-shaped calcium oxalate crystals in their 
leaves- Dieffenbachia picta (cucaracho)
• Alocasia macrorrhiza (rascadera,bore, taro gigante), Caladium spp. (caladio, 

rascadera), Monstera deliciosa (abalazo, balazo),and Philodendron spp. (balazo

• livestock is rare, the ingestion of its leaves has caused intoxication in 
humans and pets. 

• In dogs, the oxalates of D. picta can cause severe inflammation and 
necrosis of the epithelium of the tongue and oral cavity and may even 
cause death 

• proteolytic enzymes that induce histamine release causing a severe 
inflammatory response that may lead to asphyxia and death



Plants That Affect the Gastrointestinal Tract

• Ricinus communis (castor, higuerilla, palmacristi, ricino)
• ricin, one of the most potent lectins 
• cause necrosis of the cells lining the gastrointestinal tract
• Clinical signs include weakness, salivation, profuse aqueous diarrhea, 

dehydration, mydriasis, teeth grinding, hypothermia, and recumbence; the
major postmortem finding is severe gastroenteritis

• responsible for the cathartic properties of ricin oil. Ricinoleic acid is an 
irritant that alters the intestinal epithelium causing loss of water and 
electrolytes, increased loss of luminal DNA, and decreased enzymatic 
activity of enterocytes

• lectins -Jatropha curcas (piñón de fraile, purga de fraile), Abrus precatorius
(chochos de pinta negra, jetiriquí) and Canavalia ensiformis (canavalia, fríjol
blanco)



Plants Causing Hemolytic Anemia

culled onions- Allium cepa
• capable of causing toxicosis in both large and small animals due to its 

content of organic sulfoxides, especially alkyl or alkenyl cysteinyl sulfoxides
• After ingestion, the organosulfoxides are transformed into a complex 

mixture of organic sulfur compounds, some of which are capable of causing 
intravascular hemolysis in cattle, sheep, and horses

• toxicosis occurs because cattle readily eat onions and usually prefer them 
to high-quality forages or grains 

• hemolytic anemia and methemoglobinemia
• cattle include diarrhea, hemoglobinuria, ataxia, and coma. Cattle are more 

sensitive than horses, and goats are the most resistant. The hemolytic 
anemia caused by onion ingestion can also occur in dogs and cats



Plants Causing Hemolytic Anemia

Brassica oleracea (col silvestre)

B. oleracea contains the non-protein amino acid S-methyl cysteinyl
sulfoxide (SMCO), which is reduced in the rumen to dimethyl disulfide, 
a hemolysin

lethal in cattle



Plants Causing Methemoglobinemia

• nitrite ion, which is formed by bacteria in the rumen from plant nitrate, is 
the major cause of methemoglobinemia in ruminants. 

• Methemoglobin is an abnormal form of hemoglobin in which its normal 
ferrous moiety (Fe2+) oxidized to the abnormal ferric form (Fe3+). 

• The oxidized form is not capable of transporting oxygen and there is a 
decrease in the oxygenation capacity of the blood. 

• The severity of the clinical signs and effects depends on the amount of 
methemoglobin formed. 

• Signs of hypoxia develop when 20 to 30 percent of the hemoglobin is 
converted to methemogloblin, and death can occur at 70 to 80 percent 
methemoglobin levels



Plants Causing Methemoglobinemia
• forage grasses



Cardiotoxic Plants

• cardenolide and bufadienolide glycosides

• Digitalis purpurea (dedalera, digital, guargüeron), Nerium oleander
(oleander, delfa, adelfa, azuceno de La Habana), Thevetia peruviana
(catapis, oleander amarillo), and Asclepias curassavica (bencenuco, 
mataganado)



Hepatotoxic Plants

• hepatocellular necrosis or intrahepatic cholestasis

• Pyrrolizidine alkaloids (PAs) are a large group of hepatotoxins
characterized by the presence of a pyrrolizidine nucleus in their 
structure and are capable of causing hepatocellular necrosis

• intrahepatic cholestasis are the lantadenes from Lantana spp.; 
sporidesmin, a mycotoxin formed by a fungus on grasses; and the
steroidal saponins present in several grasses

• hepatotoxins may cause secondary photosensitization in ruminants 
due to an alteration in the metabolism of chlorophyll leading to skin 
damage when ruminants are exposed to the sun



Plants Containing Substances That Cause 
Hepatocellular Necrosis
• PAs induce hepatocyte necrosis that progresses to the destruction of 

the parenchymal cells of the organ and eventually to liver failure

• Asteraceae family (formerly known as Compositae) the most 
important hepatotoxic genera are Senecio and Eupatorium



Plants Containing Substances That Cause 
Hepatocellular Necrosis
• Crotalaria spp- C. spectabilis, C. retusa, C. sagittalis, and C. Pallida

• Boraginaceae- Heliotropium, Symphytum, and Cynoglossum



Plants That Cause Intrahepatic Cholestasis

• Lantana camara (venturosa, sanguinaria, lantana) 
• triterpenes, mono and sesquiterpenes, iridoid and phenyl ethanoid glycosides, 

nafthoquinones, and flavonoid
• biotransformed by hepatic cytochrome P-450 enzymes into toxic compounds that damage 

the bile canaliculi, producing intrahepatic cholestasis and impairment of the normal flow of 
bile 

• steroidal saponins- metabolism in the rumen- rapid hydrolysis in the rumen that 
releases the corresponding sugars and aglycones (sapogenins). The sapogenins
are then absorbed and transported to the liver where they are conjugated with 
glucuronic acid and excreted in the bile. Once in the bile, they form insoluble 
calcium salts of sapogenin glucuronate that precipitate inside and around the 
biliary ducts 

• glucuronate crystals block the normal secretion of bile, which in turn disrupts the 
normal secretion of phylloerythrin, the compound responsible for the secondary 
photosensitization.



• steroidal saponins -Poaceae family (grasses) and include Brachiaria
brizantha (pasto alambre), Brachiaria decumbens (braquiaria), 
Panicum coloratum (pasto Klein), Panicum maximum (pasto guinea), 
and Pennisetum clandestinum (kikuyo). 



Plants That Affect the Urinary System

Pteridium aquilinum
• a thiaminase capable of destroying vitamin B1 and a mutagenic 

carcinogenic glycoside known as ptaquiloside
• cattle known as bovine enzootic hematuria
soluble oxalates that chemically correspond to sodium or potassium salts of 
oxalic acid
Precipitation of calcium oxalate crystals in the kidney leads to anuria, uremia, 
and acute renal failure
Brachiaria humidicola (braquiaria alambre), Cenchrus ciliaris (pasto buffel), 
Digitaria decumbens (pasto pangola), Panicum maximum (pasto guinea, 
india, siempreverde), Pennisetum clandestinum (kikuyo), Pennisetum
purpureum (pasto elefante), and Setaria sphacelata (setaria, pasto miel)



Plants That Affect the Urinary System- Oxalate

• In horses, prolonged intake of tropical grasses containing soluble 
oxalates can lead to secondary hyperparathyroidism or 
osteodystrophia fibrosa
• Levels of 0.5 percent or more soluble oxalate in forage grasses 
• may cause nutritional hyperparathyroidism in horses, while levels of 2 percent 

or more may cause acute toxicosis in ruminants 

• The oxalate content in grasses is highest during rapid growth, such as 
after the onset of the rainy season, and may reach levels of 6 percent 
or more dry weight. 

• Halogeton glomeratus, Amaranthus species including A. retroflexus
and A. Hybridus- soluble oxalates and nitrates



Plants That Block the Neuromuscular Junction

• Conium maculatum
• piperidine alkaloids, of which the most important are coniine (mainly in the

seeds) and γ-coniceine (in vegetative tissue). The other three alkaloids are
Nmethylconiine, conhydrine, and pseudoconhydrine

• cause paralysis of the musculature due to the blockade of the neuromuscular 
junctions

• muscle weakness, tremors, incoordination, and mydriasis, followed by 
bradycardia, depression, coma, and death from respiratory failure

• Poultry species (turkeys, geese, and quail) show ataxia and inability to fly



Plants That Affect the Central Nervous System 
(CNS)
• Ipomoea carnea- affects the central nervous system of cattle, sheep, 

and goats

• Ipomoea spp. can also accumulate ergot alkaloids and calystegines. 
Other plants known to accumulate swainsonine include species of the
genera Astragalus, Oxytropis, Swainsona, and Sida. 



Grasses That Cause Neurological Signs

• Phalaris aquatica and P. Arundinacea

• acute toxicosis with sudden death, subchronic toxicosis with transient
neurological signs, or chronic toxicosis with permanent neurological
damage

• ataxia, aimless walking, muscular fasciculation, tremors, 
opisthotonus, excessive salivation, tetanic spasms, and limb paddling



Plants That Induce Thiamine Deficiency

• Pteridium aquilinum and Equisetum spp. 

• Neurological signs, especially in horses
• anorexia, weight loss, and emaciation that lead to progressive motor 

incoordination and posterior paralysis or prostration. In terminal cases there 
are opisthotonus, convulsions, and death.

• Ruminants are highly resistant to thiaminases because they 
synthesize the vitamin in the rumen



Other Neurotoxic Plants

• Bambusa vulgaris (bamboo, guauda amarilla)

• Taraxacum officinale (Asteraceae). H. radicata



Plants That Affect the Musculoskeletal System 
and Connective Tissue
• Senna (formerly known as Cassia) includes several species of plants 

known to induce myopathy in cattle, horses, and pigs that graze on 
them or that eat feed contaminated with their seeds. 

• myocardial degeneration, congestive heart failure, and generalized 
degeneration of skeletal muscles

• The muscle damage is accompanied by high serum activity of the 
enzymes aspartate amino transferase (AST) and creatine kinase (CK) 
and myoglobinuria. At postmortem examination, the affected muscles 
look pale and show whitish striations

• Petiveria alliacea (anamú)- toxin (or toxins) is excreted in the milk.



Plants That Affect the Skin

• Toxic plant-induced primary and secondary photosensitization is a 
common cause of skin lesions in livestock throughout the world. 
Secondary photosensitization results from impaired excretion of 
phylloerythrin

• Fagopyrum esculentum (alforjón, trigo sarraceno, trigo negro), 
formerly known as Polygonum fagopyrum

• Euphorbiaceae- phorbol- skin-irritating

• Croton spp



Primary photosensitization 

• caused by the reaction of the photoreactive compound in non-
pigmented skin when it is exposed to solar radiation in the ultraviolet 
range. 

• The photoactive compounds absorb solar energy, forming reactive 
molecules (free radicals) that react with nearby macromolecules, 
causing inflammation, erythema, edema, serous exudation, scar 
formation, and skin necrosis. 

• Hypericum perforatum (St. Johnswort) contains a pigment similar to 
fagopyrin known as hypericin, also capable of inducing primary 
photosensitization. 



Plants That Affect Reproduction

• Phytoestrogens are compounds present in some plants that mimic the 
action of estradiol and may cause adverse reproductive effects. Medicago
sativa (alfalfa) and Trifolium pratense

• Alfalfa
• Genistein and daidzein are also present in soybeans
• Even though phytoestrogens in general are considered to be low to 

moderately estrogenic, they can affect reproduction in cattle and have 
been associated with impairment of ovarian function, cystic ovaries, 
irregular estrous cycles, decreased conception rates, embryonic mortality, 
and mammary gland development in heifer

• Solanum aphyodendron- produces uterine contractions and other effects 
such as mydriasis, hypotension, tachycardia, increased respiratory rate, and 
depression



Plants That Contain Systemic Poisons

• interfere with biochemical processes common to all cells and usually do 
not have a particular target organ

• monofluoroacetic acid, a compound capable of blocking the Krebs cycle, 
and cyanide, an inhibitor of the respiratory chain in the mitochondria

• Upon hydrolysis in the rumen, cyanogenic glycosides release cyanide 
(HCN), which is readily absorbed into the systemic circulation. In the 
plasma, HCN dissociates into hydrogen and nitrile ion (CN– ), the latter of 
which binds strongly to the terminal cytochromes of the mitochondrial 
respiratory chain, thereby inhibiting tissue cellular respiration and causing 
anoxia. Levels of 20 mg HCN/100 g of fresh plant or higher are considered 
potentially toxic. 

• Sambucus canadensis and S. nigra
• Tanaecium spp. reported to be toxic is T. nocturnum





Sago Palm

• Cycad palms, also called sago palms, belong in the family Cycadaceae

• Cycas revoluta, Cycas circinalis, and Zamia floridana are the most common
species. 

• cycasin, betamethylamino- L-alanine, and an unidentified high molecular
weight compound

• metabolized by the intestinal flora to the active hepatotoxic, carcinogenic, 
mutagenic, teratogenic, and neurotoxic compound,methylazoxymethanol
(MAM). 

• documented in several animal species (dogs and ruminants) and humans.  
In dogs, gastrointestinal disturbances and hepatic damage predominate; 
nervous system involvement is less common



Lily toxicity in cats
• Lilies, that is, species of Lilium (Liliaceae) (true lily) and Hemerocallis (Hemerocallidaceae) 

(day lily), cause renal damage in cats. 

• All parts of the plant are toxic and a small amount of plant material can have serious 
consequences if ingested. 

• The mechanism of toxicity remains unknown. 

• Signs develop rapidly with gastrointestinal irritation, followed by polyuria, dehydration 
and then acute kidney injury. 

• Seizures can occur in severe cases. Treatment is aimed at reducing absorption with 
emesis and/or activated charcoal and enhancing renal perfusion with intravenous fluid 
diuresis for at least 48 h. 

• Once acute kidney injury has occurred treatment options are limited and referral should 
be considered.

• Prognosis is good in cats where decontamination is prompt and treatment has been 
started before the onset of renal impairment. 

• Cats with acute kidney injury have a more guarded prognosis. 







• (1) developing science-based guidelines for grazing livestock on rangelands 
infested with toxic plants; (2) reducing the risks of livestock losses due to 
variations in quantitative and qualitative differences in toxin accumulation over 
time and in plant species by quantifying the influence of endophytes, climate 
changes, and genotype on plant toxin accumulation; (3) enhancing feed and food 
safety by improving risk assessment and diagnosis of plant-induced poisoning to 
livestock by improving analytical methods for analyzing plant and animal tissues, 
measuring toxicokinetics, assessing carcinogenic and genotoxic potential, and 
identifying toxin metabolites and biomarkers of toxicoses; (4) developing 
improved procedures and guidelines for diagnostic and prognostic evaluation to 
reduce negative impacts of poisonous plants on livestock reproduction and 
embryo/fetal growth; and (5) developing guidelines to aid producers and land 
managers in making genetic-based herd management decisions to improve 
livestock performance and animal safety on rangelands infested with poisonous 
plants.


