
 

 

 

 

 

TOXIDROME -CHOLINERGIC SYNDROME 

 

 

“Composition II in Red, Blue and Yellow”, oil on canvas, Piet Mondrian, 1930. 

 

 



The term “neo-plasticism”  was coined by the Dutch artist, Piet Mondrian to describe 

his pioneering abstract painting style, which was dominated by geometric shapes, 

predominantly interlocking square and rectangular panels of primary colors, separated 

by bold horizontal and vertical lines. Of all the art genres that reacted in part to the 

horrors of the First World War, neo-plasticism was perhaps the most perplexing of them 

all. 

 

The neo-plasticists were greatly influenced by the Cubists, but they believed that the 

cubists did not go far enough in the development of modern art. Underlying the Dutch 

artist Piet Mondrian’s neo-plasticism was a deep philosophy of theosophy. This was a 

metaphysical philosophy that sought to the find the deep underlying unities of diverse 

religions and philosophies. It held that the most basic human values were common to all 

cultures and all times and that all religions contained some elements of profound 

universal truths. Partly to this end Mondrian insisted that no composition should have a 

center or even a main focal point, all parts of the work were equally important even the 

edges, so viewers were compelled to  explore all regions equally without concentrating 

on just one point of view of the image. The precise grid lines helped to ensure perfect 

equality and balance. 

 

Mondrian strove to break painting down to its most basic universal elements, in line with 

his theosophic philosophies. Ultimately he hoped to create a new “international style” of 

art that would hold universal and unifying values of peace and harmony - partly, like so 

many other artistic genres of the time, as a reaction against the horrors of the First 

World War. As Mondrian strove to achieve symbolic theosophic meaning in his art, a 

fascinating process of evolution from realism to complete abstraction can be seen in his 

works from 1899 to the 1940s. Trees and townscapes for example begin to morph into 

more abstract forms that - to Mondrian - represented theosophic unity - all art was 

broken down to its most essential and purest universal elements. Ultimately only the 

purest geometric shapes - squares or rectangles - on white backgrounds were painted. 

These were contained within bold boundaries, which were broken down with 

mathematical precision  into components, which limited all lines to their horizontal or 

vertical vectors. Only the purest, most essential colours were allowed - black, white, 

grey, and the three primary colours, red, blue and yellow. The final evolutionary point of 

Mondrian’s theosophic ideas on art would culminate, as the iconic Rubik cube  like - “De 

Stijl”. “De Stijl”, or “the style” was the ideas of neo-plasticism brought into other 

disciplines such as those of architecture, interior design and fashion. The style was meant 

to be international and universal, and represented the timelessness and spiritual order of 

the Universe. Mondrian and van Doesburg published a journal from 1917 - 1932 they 

called “De Stijl” which promoted their ideas on neo-plasticism which have persisted 

even into the 21st century.  

 

Many poisons act in a similar manner, there is a deep underlying and unifying universal 

mechanism to their toxicity. As such we recognize various “toxidromes”, an important 

one of which is the “cholinergic storm”. The basic common elements of this storm, like a 

neo-plastic work of art, can be reduced to just three “primary colours”- we note the 

universal effects on, central cholinergic, peripheral muscarinic and peripheral nicotinic 

receptors!     

 



TOXIDROME - CHOLINERGIC SYNDROME 

 

Introduction 

 

The cholinergic syndrome occurs as a result of increased acetylcholine levels at both 

central and peripheral muscarinic and peripheral nicotinic receptors. 

 

The syndrome is potentially lethal.  

 

A potentially lethal cholinergic “storm”  may occur due to a directly acting agonist effect 

at muscarinic and nicotinic receptors or due to the action of acetylcholinesterase 

inhibition. 

 

The most important agents involved in poisoning are the organophosphate or carbamate 

pesticides 

 

See also separate document on Organophosphorous Poisoning (in Toxicology 

folder).   

 

Physiology 

 

Acetylcholine acts as a neurotransmitter at: 

 

● Preganglionic and post ganglionic parasympathetic receptors. 

 

● Preganglionic sympathetic receptors. 

 

● Somatic motor nerves.   

 

● Within the CNS 

 

Cholinergic agents 

 

Cholinergic agents include: 

 

Acetylcholinesterase inhibitors: 

 

1. Organophosphorous compounds: 

 

 ● Organophosphates 

 

● Carbamates 

 

2. Agents used in Alzheimer’s dementia: 

 

  ● Donepezil/ Galantamine/ Rivastigmine/ Tacrine 

 

3. Agents used in myasthenia gravis 



 

 ● Neostigmine/ physostigmine/ pyridostigmine/ edrophonium. 

 

4. Chemical warfare nerve agents.  

 

 ● Tabun/ sarin/ soman/ VX 

 

Acetylcholine agonists: 

 

1. Muscarinic agents: 

 

 ● Acetylcholine/ bethanecol/ carbachol/ pilocarpine 

 

2. Nicotine. 

 

3. Some mushroom toxins. 

 

Clinical Features 

 

 

Muscarinic effects 

 

 

Nicotinic effects 

 

Cholinergic CNS effects

  

 

Salivation 

  

 

Muscle fasciculation and 

cramping (initially)  

 

 

Agitation 

 

Lacrimation   

 

 

Muscle weakness and paralysis 

(later) 

 

 

Confusion 

 

Urination 

 

 

Tachycardia and hypertension 

 

(due to stimulation of nicotinic 

receptors in sympathetic 

ganglion) may be seen on 

occasions.  

 

These will usually be 

overshadowed by muscarinic 

induced bradycardia however. 

 

 

Seizures 

 

Diarrhea 

 

 

Coma 

 

Abdominal cramps 

 

 

Respiratory depression, 

(death is usually by 

ventilatory failure).  

Nausea and vomiting 

 

 

Miosis  

 



 

Bronchospasm 

 

 

Bradycardia * 

 

 

 

* Note that although bradycardia secondary to increased vagal tone is typical, tachycardia 

may also occur secondary to hypoxia, peripheral vasodilation and the effects of 

nicotinic stimulation. 

 

Investigations 

 

These will predominantly be to exclude other differential diagnoses.  

 

1. Blood tests: 

 

 ● FBE 

 

● CRP  

 

2. U&Es /glucose: 

 

 ● Hypoglycemia 

 

 ● Hyponatremia 

 

3. Consider the usual co-ingestants 

 

 ● Alcohol 

 

 ● Paracetamol 

 

4. ECG 

 

Management  

 

In general terms:  

 

1. ABC assessment and stabilization: 

 

● Initial management involves attention to any immediate ABC issues, 

 including intubation and ventilation as required. 

 

2.  IV fluid resuscitation as clinically indicated: 

 

 ● Patients may be dehydrated at presentation due to significant fluid losses. 



 

 Ongoing increased insensible fluid losses are likely (vasodilation) and patients 

may not be able to eat or drink. 

 

2. Following management will then depend largely on the agent that has caused the 

toxicity. 

 

● See separate document for the specific situation of 

 organophosphorous /carbamate poisoning. 
 

3. Atropine: 

 

● This will be the mainstay of specific treatment: 

 

4. Seizures are controlled with benzodiazepines. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Left: “The Lappenbrink”, oil on canvas, 1899. Middle: “Evening Red Tree, oil on 

canvas, 1908. Right: “The Grey Tree”, oil on canvas, 1911 

 

 

 

 

 

 

 

 

 

 

 

 

Left: “Still Life with Ginger pot II, oil on canvas,1912. Middle: “Tableau 1 Composition 

no 1 Compositie 7 oil on canvas, 1914. Right:  “Tableau”, oil on canvas,  1928 

 

The evolution of an art form: some works of Mondrian from realism in 1899 to the fully 

mature “De Stijl” in 1928. 

 

“De Stijl” persists into the 21st 

Century: Left: Yves Saint Laurent 

Mondrian dresses 1965.  

 

Right: Sonia Fortunas Mondrian 

dress, Milan Spring 2009.  
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