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Abstract 
Natural toxins represent a diverse array of biologically active substances 
produced by plants, animals, fungi, and marine organisms that can cause 
significant morbidity and mortality. Plant toxins include cardiac glycosides 
found in oleander and foxglove that inhibit Na+/K+-ATPase, causing 
hyperkalemia and potentially lethal cardiac dysrhythmias. Anticholinergic 
plants like jimsonweed produce the classic toxidrome of hyperthermia, dry 
skin, urinary retention, and delirium. Ricinogenic plants contain potent 
cytotoxins causing severe gastrointestinal symptoms and potential organ 
failure. Animal venoms vary widely, with snake envenomations producing 
local tissue damage, coagulopathy, neurotoxicity, or cytotoxicity depending on 
species. Scorpion stings may cause intense pain or life-threatening 
cardiopulmonary effects, while spider bites range from local necrosis with 
recluse spiders to neurotoxicity with widow spiders. Mycotoxins demonstrate 
important timing distinctions, with early-onset mushroom poisonings typically 
causing gastrointestinal or neurological effects, while delayed-onset amatoxin 
poisoning leads to potentially fatal hepatorenal failure. Marine toxins include 
paralytic shellfish poisoning, ciguatera from reef fish, scombroid from 
improperly stored fish, and tetrodotoxin from pufferfish. Management 
emphasizes identification, symptom-specific supportive care, and 
administration of specific antidotes or antivenoms when available, with 
recognition that conventional toxicology screening rarely detects these diverse 
compounds. 
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Learning Objectives 

After completion of the chapter, the learners should be able to: 

• Identify major toxic plants by their characteristic 
appearances, toxic components, and clinical effects, with 
emphasis on cardiac glycosides, anticholinergics, and 
cytotoxic compounds. 

• Differentiate between various snake envenomation 
syndromes and implement appropriate management 
including antivenom therapy, wound care, and supportive 
measures. 

• Recognize the clinical presentations of amatoxin-
containing mushrooms and implement time-sensitive 
interventions to mitigate hepatotoxicity. 

• Compare and contrast the mechanisms and clinical 
manifestations of various marine toxins including 
ciguatera, scombroid, tetrodotoxin, and paralytic shellfish 
poisoning. 

• Develop management strategies for arthropod 
envenomations including scorpions, spiders, and 
hymenopterans based on species-specific toxicity patterns. 

• Evaluate the role of specific antidotes, antivenoms, and 
supportive care in the treatment of natural toxin exposures 
across different biological sources. 

PLANT TOXINS 
he plant kingdom produces diverse toxins resulting from 
evolutionary selection pressures favoring defensive 
compounds protecting against herbivory, microbial infection, 

and interspecies competition. 

Cardioactive Glycosides 

Cardiac glycosides represent a structurally related group of 
compounds characterized by a steroid nucleus linked to sugar moieties 
and a lactone ring, produced by numerous plant families including 
Apocynaceae (oleander, foxglove), Ranunculaceae (hellebore), 
Scrophulariaceae (digitalis), and Convallariaceae (lily of the valley). 
These compounds share a common mechanism of sodium-potassium 
ATPase inhibition, though with varying potencies, pharmacokinetics, 
and additional properties. This enzyme inhibition increases intracellular 
sodium concentration, subsequently reducing the sodium gradient 
driving the sodium-calcium exchanger and ultimately increasing 
intracellular calcium. This calcium excess enhances myocardial 
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contractility at therapeutic doses while potentially causing 
arrhythmogenesis and cellular injury in overdose. Additional 
mechanisms include enhanced vagal tone producing atrioventricular 
conduction slowing, altered baroreceptor function, and direct central 
nervous system effects. 

Table 9.1: Plant Toxin Categories and Clinical Effects 

Toxin 
Category 

Representati
ve Plants 

Major Toxic 
Effects 

Treatment 
Priorities 

Cardiac 
glycosides 

Foxglove, 
oleander, lily 
of the valley 

Nausea, 
visual 
changes, 
dysrhythmias
, 
hyperkalemia 

Digoxin-
specific 
antibody 
fragments for 
severe toxicity 

Anticholinergi
cs 

Jimsonweed, 
deadly 
nightshade 

Hyperthermi
a, 
tachycardia, 
mydriasis, 
hallucination
s 

Benzodiazepine
s, 
physostigmine 
(with caution) 

Sodium 
channel 
activators 

Monkshood 
(aconite) 

Paresthesias, 
dysrhythmias
, hypotension 

Supportive 
care, 
antiarrhythmic
s 

Convulsants Water 
hemlock 

Rapid onset 
seizures, 
gastrointestin
al irritation 

Aggressive 
seizure control 
with 
benzodiazepine
s 

Hepatotoxins Certain 
mushrooms, 
comfrey 

Delayed 
hepatic 
failure (1-3 
days) 

Supportive 
care, transplant 
evaluation 

 
Oleander (Nerium oleander) contains numerous cardiac glycosides 

including oleandrin, digitoxigenin, and neriin, distributed throughout 
all plant parts with highest concentrations in seeds and sap. This 
ornamental evergreen shrub with distinctive pink, white, or red flowers 
grows widely in Mediterranean climates, creating exposure risk through 
accidental ingestion (particularly in children attracted to the flowers), 
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intentional ingestion in suicide attempts, consumption of honey from 
bees feeding on oleander nectar, and occasionally through medicinal use 
in traditional healing systems. Yellow oleander (Thevetia peruviana), 
despite its common name, belongs to a different genus but contains 
similar cardiac glycosides including thevetin A and B, with particularly 
high concentrations in seeds. Foxglove (Digitalis species) produces 
principally digoxin and digitoxin, with medicinal derivatives 
representing among the earliest documented botanical medicines 
specifically targeting heart conditions. 

Clinical manifestations of 
cardiac glycoside plant 
poisoning reflect their 
pharmacological effects on 
cardiac conduction, 
contractility, and autonomic 
tone. Initial symptoms 
typically include 
gastrointestinal effects 
(nausea, vomiting, 
abdominal pain) often 

preceding cardiac manifestations. Cardiac features include bradycardia, 
various degrees of atrioventricular block, atrial tachyarrhythmias with 
block, ventricular ectopy and bigeminy, and occasionally bidirectional 
ventricular tachycardia representing a relatively specific finding. 
Hyperkalemia develops through inhibition of the sodium-potassium 
ATPase, creating both a marker of toxicity severity and an independent 
contributor to dysrhythmia risk. Central nervous system effects include 
altered color vision (particularly yellow-green visual disturbances with 
"halos" around lights), headache, delirium, and seizures in severe 
poisoning. The clinical course often demonstrates progression from 
predominantly gastrointestinal symptoms to cardiac conduction 
disturbances and finally to potentially lethal ventricular arrhythmias 
without appropriate intervention. 

Management employs both supportive measures and specific 
antidotal therapy. Initial approaches include activated charcoal 
administration for recent ingestions, continuous cardiac monitoring, and 
establishment of reliable intravenous access. Hyperkalemia 
management follows standard protocols with calcium administration, 
insulin-glucose therapy, sodium bicarbonate, and potassium-binding 
resins, though with recognition that correction may occur rapidly with 
digoxin-specific antibody fragment (Fab) administration. 
Bradyarrhythmia management employs atropine, temporary pacing 
when necessary, and addressing hyperkalemia which often exacerbates 
conduction disturbances. Magnesium sulfate (2 g intravenously) may 

       Remember  

Plant toxins produce distinctive 
toxidromes including cardiac 
glycoside effects (digitalis-like 
plants), anticholinergic syndrome 
(Datura, Atropa), nicotinic 
stimulation (tobacco, poison 
hemlock), and cyanogenic potential 
(certain fruit pits, cassava). 



Principles of Medical Toxicology 

254 

reduce ventricular ectopy, while phenytoin has demonstrated efficacy 
for ventricular arrhythmias associated with digitalis toxicity through 
membrane-stabilizing effects. 

Digoxin-specific antibody fragments (Fab) provide definitive 
treatment through neutralizing circulating cardiac glycosides, with 
indications including life-threatening dysrhythmias, progressive 
bradycardia unresponsive to atropine, serum potassium exceeding 5.5 
mEq/L, and significant ingestions predicted to produce severe toxicity. 
Cross-reactivity with non-digoxin cardiac glycosides varies between 
plant compounds, with dosing typically based on estimated digitalis 
equivalents when known, or empirically based on clinical severity when 
ingested amount remains uncertain. Response typically occurs within 
30-60 minutes, with most patients demonstrating significant 
improvement within 4 hours. Potential complications include allergic 
reactions (less common with fragments than whole antibodies), 
hypokalemia from rapid intracellular potassium shift as sodium-
potassium ATPase function restores, and returning toxicity as fragments 
are eliminated before the redistributed glycosides in severe poisonings. 

Solanaceous Alkaloids 

Solanaceous alkaloids, particularly tropane alkaloids including 
atropine, scopolamine, and hyoscyamine, occur in numerous plants 
within the Solanaceae family including Atropa belladonna (deadly 
nightshade), Datura species (jimsonweed, angel's trumpet), Hyoscyamus 
niger (henbane), and Mandragora officinarum (mandrake). These 
compounds act primarily as competitive antagonists at muscarinic 
acetylcholine receptors, blocking parasympathetic nervous system 
effects and creating the characteristic anticholinergic toxidrome. 
Structural similarities between these compounds result in qualitatively 
similar effects, though with variations in potency, specific receptor 
affinity, blood-brain barrier penetration, and duration of action creating 
somewhat different clinical pictures depending on the specific plant 
involved. 

Exposure scenarios include accidental ingestion of berries or plant 
parts, particularly by children attracted to the sometimes appealing fruit; 
deliberate ingestion for hallucinogenic effects, especially with Datura 
species containing higher concentrations of the more hallucinogenic 
scopolamine; medicinal use in traditional healing practices; and 
occasional inadvertent exposures through contamination of food crops, 
exemplified by documented incidents of Datura contamination in 
commercially harvested grain. Jimsonweed (Datura stramonium) creates 
particular concern due to its worldwide distribution as a weed, 
distinctive seedpods containing hundreds of highly potent seeds, and 
reputation in folkloric knowledge and internet resources as a "natural 
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high," contributing to its relatively frequent involvement in toxicological 
emergencies among adolescents and young adults seeking 
hallucinogenic experiences. 

The anticholinergic toxidrome presents with characteristic features 
captured in the traditional mnemonic "hot as a hare, blind as a bat, dry 
as a bone, red as a beet, mad as a hatter." Specific manifestations include 
hyperthermia through impaired sweating and increased muscle activity; 
mydriasis with blurred vision and photophobia; dry mucous 
membranes and decreased secretions; flushed skin from cutaneous 
vasodilation; altered mental status ranging from agitation and 
hallucinations to frank delirium; urinary retention; decreased bowel 
sounds; and tachycardia. Central nervous system effects predominate 
with scopolamine-rich species due to its greater blood-brain barrier 
penetration, while peripheral effects may be more prominent with 
atropine or hyoscyamine predominance. Hallucinations frequently 
demonstrate distinctive characteristics with anticholinergic toxicity, 
often described as vivid, complex, occasionally lilliputian (seeing small 
people or animals), and typically experienced as real rather than 
recognized as hallucinatory, contributing to potentially dangerous 
behavior during the intoxication. 

Diagnosis relies predominantly on clinical recognition of the 
characteristic toxidrome in the appropriate exposure context, as specific 
alkaloid levels typically remain unavailable in emergency settings. 
Anticholinergic poisoning differential diagnosis includes 
sympathomimetic toxicity, serotonin syndrome, neuroleptic malignant 
syndrome, and central nervous system infections, with distinguishing 
features including skin moisture (dry in anticholinergic toxicity versus 
diaphoretic in sympathomimetic and serotonergic states), pupillary 
response (mydriatic but still somewhat responsive to light in 
anticholinergic states versus fixed in certain CNS infections), bowel 
sounds (decreased or absent in anticholinergic poisoning versus normal 
or hyperactive in sympathomimetic states), and urinary retention 
(characteristic of anticholinergic effects). Specific plant identification, 
when available, may provide insight into the particular alkaloid profile, 
though treatment decisions typically proceed based on clinical 
presentation rather than botanical identification. 

Management addresses both symptomatic support and specific 
antidotal therapy when indicated by severity. Supportive care includes 
external cooling for hyperthermia, intravenous fluids addressing 
dehydration from decreased fluid intake and increased losses, bladder 
catheterization for urinary retention, and cardiac monitoring for 
dysrhythmias. Benzodiazepines provide safer control of agitation and 
seizures compared to antipsychotics, which may exacerbate 
anticholinergic effects, lower seizure threshold, and potentiate 
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hyperthermia. Gastrointestinal decontamination with activated charcoal 
benefits patients presenting within 1-2 hours of ingestion, with 
consideration for multiple-dose regimens in substantial ingestions given 
the anticholinergic effect of delayed gastric emptying potentially 
extending the absorption window. 

Physostigmine, a reversible acetylcholinesterase inhibitor crossing 
the blood-brain barrier, provides specific antidotal therapy by increasing 
acetylcholine availability at receptor sites, addressing both central and 
peripheral anticholinergic manifestations. Indications include severe 
anticholinergic toxicity with dangerous hyperthermia, extreme agitation 
endangering patient or staff, or life-threatening tachyarrhythmias, with 
contraindications including known or suspected simultaneous ingestion 
of tricyclic antidepressants or other sodium channel blocking agents due 
to potential precipitation of seizures and arrhythmias. Administration 
typically employs 1-2 mg in adults (0.02 mg/kg in children) by slow 
intravenous push, with careful monitoring and availability of cardiac 
resuscitation equipment. Effects typically begin within minutes and last 
30-60 minutes, occasionally requiring repeated dosing, though 
establishment of a continuous infusion generally remains avoided due 
to cholinergic crisis risk with excessive dosing. 

Taxine Alkaloids 

Taxine alkaloids occur in various species of yew (Taxus spp.), 
particularly English yew (Taxus baccata), Pacific yew (Taxus brevifolia), 
and Japanese yew (Taxus cuspidata), representing among the most 
rapidly lethal plant toxins. These evergreen trees and shrubs feature 
distinctive red arils (fleshy coverings surrounding seeds) contrasting 
with dark green needles, creating visual appeal contributing to their 
common use in ornamental landscaping. The seeds, needles, and bark 
contain taxine A and B alongside several related compounds, with only 
the aril lacking significant toxin content. These plants have historical 
significance in various cultures, with documented suicide cases dating 
to ancient Greek and Roman literature, continuing into the present as 
evidenced by contemporary forensic case series demonstrating yew's 
persistent role in both suicidal and accidental poisonings. 

The principal cardiotoxic mechanism involves antagonism of 
calcium and sodium movement in myocardial cells, with functional 
effects resembling those of class I antiarrhythmic agents like quinidine. 
Specific effects include prolonged cardiac action potential, decreased 
atrioventricular and intraventricular conduction velocity, depression of 
sino-atrial node automaticity, and reduced contractility. Additional 
proposed mechanisms include antagonism at β-adrenergic receptors 
and disruption of mitochondrial function, contributing to the potent 
cardiotoxic effects observed clinically. While taxoids from these plants, 
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particularly paclitaxel, demonstrate significant anticancer properties 
through microtubule stabilization and have been developed into 
important chemotherapeutic agents, these compounds differ from the 
cardiotoxic taxine alkaloids responsible for acute poisoning effects. 

Clinical manifestations develop rapidly following ingestion, with 
initial gastrointestinal symptoms including nausea, vomiting, and 
abdominal pain frequently followed by cardiovascular collapse within 
hours. Cardiotoxic effects include initial tachycardia potentially 
progressing to bradycardia, atrioventricular conduction disturbances, 
ventricular arrhythmias (particularly wide-complex tachycardias), and 
ultimately electromechanical dissociation and asystole. The QRS 
complex widening on electrocardiography reflects the sodium channel 
blocking properties, while QT prolongation may occur through calcium 
current effects. Neurotoxicity occasionally manifests with seizures and 
altered consciousness, though cardiovascular effects typically 
predominate and may cause death before significant neurological 
manifestations develop. The rapid progression from ingestion to life-
threatening toxicity creates particular management challenges, with 
documented cases of death occurring within 2-5 hours after 
consumption of relatively small amounts of plant material. 

Diagnosis relies predominantly on exposure history and 
characteristic cardiotoxicity presentation, as specific taxine 
measurements remain unavailable in most clinical settings. Plant 
material identification through botanical expertise or, increasingly, 
digital image transmission to poison centers or botanical specialists may 
confirm exposure when history remains uncertain. Specific features 
suggesting taxine poisoning include rapid onset of cardiotoxicity, 
prominent QRS widening, and progressive conduction disturbances, 
particularly in contexts with potential exposure to ornamental 
landscaping or natural areas containing yew species. Differential 
diagnosis includes other cardiotoxic xenobiotics, particularly those with 
sodium channel blocking effects like tricyclic antidepressants, though 
the rapid progression and absence of significant anticholinergic effects 
typically distinguishes taxine toxicity. 

Management employs aggressive supportive care without available 
specific antidotes. Gastrointestinal decontamination with activated 
charcoal benefits patients presenting within 1-2 hours of ingestion, with 
multiple-dose regimens potentially providing additional benefit 
through interruption of enterohepatic circulation documented with 
certain taxines. Cardiovascular support represents the management 
cornerstone, with interventions addressing specific manifestations: 
sodium bicarbonate (1-2 mEq/kg intravenously) for QRS prolongation 
reflecting sodium channel blockade; magnesium sulfate (2 g 
intravenously) for QT prolongation and torsades de pointes risk; 



END OF PREVIEW

PLEASE PURCHASE
THE COMPLETE BOOK
TO CONTINUE READING

BOOKS ARE AVAILABLE ON
OUR WEBSITE, AMAZON, 

AND FLIPKAAND FLIPKART


