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Problematic Paci�c poisonings

DAN FORSTER
BVSc(Hons), GPCert(SAM), MRCVS

discusses how eating Paci�c �sh can induce 
poisoning in both humans and animals, and 
outlines treatment modalities for the latter

CIGUATERA poisoning is sel-
dom seen in the UK, but it is 
very common in certain coun-
tries, particularly in the South 
Paci�c’s cat, dog and human 
populations (Figure 1). 

A combination of locals’ igno-
rance towards the dangers of 
feeding tropical reef �sh to their 
pets and the scavenging nature 
of stray animals (see Figure 2) 
leads to a high number of �sh 
poisoning cases being presented 
to the Esther Honey Founda-
tion, a charity veterinary clinic in 
Rarotonga, on the Cook Islands.

The Caribbean and Indo-
Paci�c regions also see problems 
with ciguatera poisoning, which 
occurs following direct con-
sumption of a wide variety of 
tropical reef �sh. Up to 50,000 
people suffer from this type of 
�sh poisoning per year1. More 
than 400 �sh species have been 
implicated2. However, not all �sh 
species caught at the same time 
in the same place are toxic. 

Toxic �sh contain tiny amounts 
of polyether compounds that 
are highly toxic to mammals. 

Ciguatera toxins are divided 
into two classes: lipid-soluble 
ciguatoxins and water-soluble 
maititoxins. The toxin source 
are microscopic organisms called 
dinoflagellates, which spawn 
and �ourish following coral reef 
disturbances. There is no de�ni-
tive test to identify the toxins so, 
therefore, a diagnosis is based  
on a history with or without 
obvious clinical signs.

Fish species
Fish incriminated in ciguatera 
poisoning cover a wide phyloge-
netic range. Feeding, habitat and 
biological characteristics are all 
very variable and it appears that, 
under the proper circumstances, 
almost any �sh living in a reef 
area may become a vector for 
the toxin (Figure 3). However, 

some species are more com-
monly presented than others, 
such as:

M� moray eels;
M� squirrel and soldier �sh;
M� surgeon �sh;
M� needle�sh;
M� snappers;
M� emperors;
M� wrasse; and
M� mullet.

Ciguatera toxins
The process by which toxins 
originate in �sh species’ bodies 
is still unknown, though vari-
ous theories suggest fish dis-
ease and pollution. The lat-
est studies imply that the toxin 
originates in the reef �sh envi-
ronment and enters the fish 
when it feeds on algae; this has 
been named the food chain  
accumulation theory3. 

This theory is argued due to 
the geographic distribution, dif-
ferent �shes’ toxicity variability 
and the fact that the main �sh 
that are affected are herbivorous 
reef fish, detritus-feeding fish 
and carnivorous �sh – which eat 
the aforementioned fish. This 
information implies the toxin is 
accumulated through the diet. 

The primary micro-organism 
vector for toxins has been iden-
tified as a microscopic algae 
called Gambierdiscus toxicus4. 
These dino�agellate algae have 
been isolated from damaged 
coral reefs and matched to the 
gut contents of various reef �sh 
following a large poisoning out-
break in French Polynesia. Other 
authors have described Further 
algal populations as contributors 

to ciguatera toxicity, particularly 
Ostreopsis species. These seem 
to be a more important con-
tributor in toxicities identi�ed in  
the Caribbean5.

Biology of toxic 
protozoans
Ciguatera-causing dino�agellates 
are typically located in coral reefs, 
although they have been identi-
�ed in tidal pools and docks. 

Ciguatera poisoning out-

breaks often follow reef distur-
bances (man-made or natural). 
There appears to be a time lag of 
six to nine months before cases 
present – this re�ects the time it 
takes for larger algae to colonise 
damaged corals. Benthic dino-
�agellate organisms (such as G 
toxicus) then adhere to algal sub-
strate by mucin threads and are 
often found aggregated within 
these larger algal populations6. 
Toxigenic substances, including 

ciguatoxins, are then produced. 
Some countries now monitor 

for potentially toxic dino�agel-
lates by testing waters for cell 
numbers to determine high-risk 
periods for ciguatera poison-
ing. If fewer than 10 cells of 
G toxicus per gram of seawa-
ter are detected, the danger is 
considered to be very low. If 
the reading is more than 100,  
there is a threat.

l  Emesis may occur if ingestion has possibly 
occurred within the past few hours. This is 
contraindicated if there are neurological signs. 
Aspirate into the lungs. Use xylazine for cats and 
use apomorphine for dogs.
l  Activated charcoal absorbs the toxin in the 
gut. It should be provided if toxin ingestion 
happened in the past 36 hours. This is contra-
indicated if the animal is unable to swallow, and 
you may aspirate. Otherwise, try to give it to all 
patients (see Figure 6).
l  Establish an IV line, as the patient may need 
�uids for several days.
l  For sedation, use diazepam at 0.5mg/kg to 
1mg/kg IV (0.5ml per 5kg to 1ml per 5kg, to 
effect). Patients may indicate seizures, paddling 
of the limbs and excessive vocalisation. This 
treatment also increases appetite.
l  Use mannitol at 1gm/kg over one hour in one 
single dose. Patients must be rehydrated �rst. It 
can be put in a 100ml drip bag, a burette of saline 
or dextrose in Ringer’s solution. Mannitol has 
been proven to be the best treatment for people 
recovering from poisoning. It is most effective if 
provided in the �rst 24 to 48 hours, but it should 
be administered to all �sh poisoning patients. 
The mechanism of action is unknown.
l  Muscle relaxants are a better option than 
repeated sedative use. Pralidoxime chloride 
(2-PAM) at 20mg/kg bid slow IV or SQ (painful) 
– repeat q12hrs for two to three doses. Meth-
ocarbamol at 44mg/kg to 150mg/kg slow IV 
based on severity. Repeat the dosage after eight 
to 12 hours, for �ve days PRN.
l  +/- Dexamethasone 1mg/kg SQ sid × two to 

three days – this has been suggested, but is not 
proven to work in humans.
 l  Provide prophylactic antibiotic cover, such as 
penicillin and amoxicillin.
l  Use vitamin B complex 50mg to 250mg (0.5ml 
to 1ml/5kg) SQ sid. This can be added to SQ 
�uids or an IV bag. Consider giving vitamin B12 
(0.5ml to 1ml), as this may help more speci�cally 
with neurological signs and/or seizures.
l  Use high-calorie supplements – either a con-
centrated calorie and vitamin supplement, or 
a palatable vitamin and mineral supplement. 
Honey is recommended to boost energy.
l  Syringe feed from the start. Nutrition is impor-
tant, as animals often waste away. It is important 
to make sure no �sh products are in the food 
provided. Feeding them, even though they are 
toxin-free, can make signs worse or cause a relapse 
(be careful of excessive jaw tone).
l  Monitor vitals – hydration, temperature, heart 
rate and pulse – and treat as needed. Hypoten-
sion has been seen, but it is rare in humans.
l  Nursing care is important. Keep the patient 
clean and dry, prevent decubital ulcers and skin 
infections, turn it often and do a passive range 
of motion (move legs in a circular motion, and 
forwards and backwards to exercise muscles).
l  The patient may be painful or hyperaesthetic 
(increased response to touch and sound). Con-
sider a low-dose torbugesic (0.2mg/kg to 0.4mg/
kg) or morphine for pain and mild sedation.
l  Use +/- gastrointestinal medication, as vomit-
ing and/or diarrhoea can be seen in humans. 
Expect nausea, and possibly vomiting. Maropi-
tant or metoclopramide may be indicated.

Esther Honey Foundation �sh 
poisoning treatment protocol

Figure 1. The enclosed tropical reef lagoons 
of the South Paci�c islands provide an ideal 

environment for corals and reef �sh to �ourish.

Figure 2. Dogs can 
ingest toxins by 

scavenging along 
beaches for reef �sh.

Figure 3. Various reef �sh can ingest ciguatoxins when feeding 
on the reef algae, but not all �sh in one certain area are toxic.Figures 4a to 4c. Recumbency (left), limb hyper-rigidity (centre) and opisthotonos can be signs of ciguatera toxicity.
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