
 

TETRODOTOXIC FISH 

 

HMS “Resolution” and “Adventure” in Matavai Bay, Tahiti, William Hodges, oil on canvas, 

1776 

 

“…Luckily for us the operation of drawing and describing the fish took so much time that it 

was too late so that only the liver and roe was dressed of which Mr. Forster and myself did not 

taste. About three to four o’clock in the morning, we were seized with most extraordinary 

weakness in all our limbs attended with numbness of sensation like to that caused by exposing 

one’s hands and feet to a fire after having been pinched much by frost. I had almost lost the 

sense of feeling nor could I distinguish between light and heavy objects, a quart pot full of 

water and a feather was the same in my hand. We each took a vomit and after that a sweat 

which gave relief. In the morning one of the pigs which had eaten one of the entrails was found 

dead…”  

 

HMS Resolution Journal of Captain James Cook, 7 September, 1774 



 

On the 7
th

 of September 1774, the naturalist Mr. Forster on board HMS Resolution obtained a 

strange fish from the natives of the newly discovered island of New Caledonia. He examined it 

closely and recorded his findings before handing it over to the ship’s cook. Captain James 

Cook left a vivid description in his journal of what followed. The fish was almost certainly a 

deadly “puffer fish”. It appears that the natives may not have been entirely friendly! 

 

 

 

TETRODOTOXIC FISH 

 

The common toadfish, Tetractenos hamiltoni, (MJA 177: Dec 2002) 

 

Introduction 

 

Tetrodotoxin (TTX) is a neurotoxin produced by a wide range of bony fish from the family 

Tetraodontidae or “puffer fish”.  

 

This toxin is a powerful sodium channel blocker and is potentially lethal. 

 

Although TTX poisoning is uncommon in Australia it is an important condition to 

recognize due to its potential lethality. 

 

Biology 

 

The Pufferfish is also variously known as the blowfish, fugu, swellfish, globefish and 

toadfish. 

 

Tetrodotoxin occurs in bony fish in the order Tetraodontiformes, mainly from the family 

Tetraodontidae, which includes puffer fish and toadfish 

 

Puffer fish lack true scales. 
 

It is called the puffer fish because when it is threatened, it puffs up to about twice its normal 

size by gulping water.  



 

It does this to look threatening to potential predators, however in this engorged state, the 

pufferfish can swim at only about half its normal speed. 

 

Tetrodotoxin is also the toxin produced by the blue ringed octopus. 

 

Epidemiology 

 

Although TTX poisoning caused by ingestion of the fish is common in some parts of the world, 

it occurs only sporadically in Australia. 

 

In Australia Puffer fish are found mainly in tropical Queensland to as far south as southern 

New South Wales. 

 

In world terms the majority of reported cases have occurred in southeastern Asia, particularly 

Japan, where puffer fish is considered a delicacy.  

 

Needless to say expert preparation is essential.  

 

Although improved legislation governing marketing and preparation of the fish has reduced the 

incidence of puffer fish poisoning in Japan, it remains the most common cause of fatal food 

poisoning, as there are still some unlicensed cooks and untrained workers involved in 

preparing the fish. 
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Interestingly TTX ingestion has been implicated in the phenomenon of “zombification” in 

Haiti. TTX may cause paralysis and respiratory failure, but does not cause a loss of 

consciousness, (unless in extreme cases). 
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Pathophysiology 

 

Humans suffer the effects of TTX by ingestion of the toxic fish.  

 

The toxin is heat stable and so cooking the fish will not render it safe to eat. 

 
TTX is present in high concentrations in the liver of puffer fish, with progressively decreasing 

amounts in the ovaries, intestines and skin. 

 

Interestingly TTX is also the toxin seen in the Blue Ringed Octopus. 

 

The effects of tetrodotoxin include: 

 

1. GIT 

 

 ● Nausea and vomiting are common. 

  

2. Neurological  

 

 Effects are due to blockade of fast Na channels in neural tissue. 

 



 Sensory nerves are affected more than motor nerves. 

 

 Effects include: 

 

 ● Peri-oral numbness and parasthesia  

 

 ● Glove and stocking neuropathy 

 

 ● In higher doses, ataxia and respiratory paralysis may occur. 

 

3. Muscle: 

 

 ● In high doses some direct effects on muscle tissue may occur.  

 

Skeletal muscle is affected to a greater degree than cardiac.  

 

Smooth muscle is affected to a lesser degree. 

 

3. CVS: 

 

 ● The autonomic nervous system may be affected.  

 

Hypotension may occur due to blockade of post ganglionic sympathetic nerves. 

 

Clinical Features 

 

1. Onset of symptoms: 

 

 ● The speed of onset and severity of symptoms will depend on the amount of 

  toxin ingested. 

 

 ● The usual time of onset is 10 - 45 minutes, but may be up to 3 hours. 
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 ● In reported fatal cases and severe poisonings, symptoms have almost always 

  developed within 1-2 hours.  

 

 ● Death has occurred as rapidly as 20 minutes. 
1, 2 

 

2. Duration of symptoms: 

 

 ● In minor cases the duration of symptoms may only be a few hours. 

 

● The majority of moderate to severe cases resolve with good supportive 

 treatment within 5 days. 
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 ● With proper management, long term sequelae are not seen.   

 

3. Symptoms and signs: 

 



 Symptoms and signs typically follow 4 stages or grades of increasing severity. 
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 Grade 1: (Onset 5-45 minutes)  

 

 ● Peri-oral parasthesias, with or without GIT upset. 

 

 Grade 2: (Onset 10-60 minutes)  

 

 ● Extension of numbness to tongue and face. 

  

 ● Early cranial nerve paralysis. 

 

 ● Peripheral neuropathy 

 

 Grade 3: (Onset 15 minutes to several hours)  

 

 ● Widespread motor and sensory paralysis 

  

 ● Respiratory difficulty. 

 

 Grade 4: (15 minutes to 24 hours)  

 

 ● Respiratory failure 

  

 ● Hypotension/ bradycardia 

  

 ● Altered conscious state/ death may occur. 

 

Differential diagnosis: 

 

Diagnosis is usually straight forward with a history of the toxic fish ingestion followed by 

typical signs and symptoms. 

 

Ciguatera poisoning may appear very similar, however, in this case symptoms usually take 

longer to develop (2-12 hours) and there are muscle pains. 

 

Investigations 

 

The diagnosis of tetrodotoxin poisoning in the first instance is a clinical one. 

 

Analysis of uneaten fish or patients’ urine or serum for tetrodotoxin can confirm the diagnosis. 

 

Serum concentrations of tetrodotoxin fall rapidly and may be undetectable after 12–24 hours. 

 

Tetrodotoxin can be detected in urine for up to 5 days after ingestion and estimation of 

tetrodotoxin in a 24 hour urine collection immediately after poisoning is likely to be the most 

sensitive test. 

 

 



Management 

 

1. Treatment is entirely supportive, with attention to the airway breathing and circulation. 

 

 ● Severely affected patients will require a period of intubation and ventilation. 

 

  Note that patients remain fully conscious, and adequate sedation is therefore 

  essential during the period of intubation and ventilation. 

 

2. There is no specific antidote. 

 

3. Oral charcoal may be considered in early presentations in patients with minimal 

 symptoms. 

 

Disposition 

 

All but the mildest cases (Grade 1) should be admitted to hospital for observation until the 

peak of the clinical effects has passed.  

 

After 24 hours it is very unlikely that life-threatening effects will occur in patients who have 

not already developed severe effects. 
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