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Abstract

Background: Ciguatera poisoning is the commonest fish-

borne seafood intoxication. It is endemic to warm water tropical

areas and is caused by consumption of bottom-dwelling shore

reef fish, mostly during spring and summer. The causative

agent, ciguatoxin, is a heat-stable ester complex that becomes

concentrated in fish feeding on toxic dinoflagellates. The

common clinical manifestations are a combination of gastro-

intestinal and neurologic symptoms. Severe poisoning may be

associated with seizures and respiratory paralysis.

Objective: To describe a series of patients who sustained

ciguatera poisoning in an uncommon region and from an

unexpected source.

Patients: Two families complained of a sensation of

``electrical currents,'' tremors, muscle cramps, nightmares,

hallucinations, agitation, anxiety and nausea of varying

severity several hours after consuming rabbitfish (``aras'').

These symptoms lasted between 12 and 30 hours and

resolved completely. The temporal relationship to a summer

fish meal, the typical clinical manifestations along with the

known feeding pattern of the rabbitfish suggested ciguatera

poisoning.

Conclusions: The Eastern Mediterranean basin is an

unusual region and the rabbitfish an unusual source for

ciguatera poisoning. There are no readily available and reliable

means for detecting ciguatoxin in humans. A high index of

suspicion is needed for diagnosis and a thorough differential

diagnosis is essential to eliminate other poisonings, decom-

pression sickness and encephalitis. Supportive therapy is the

mainstay of treatment.
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Ciguatera poisoning is the commonest fish-borne seafood

poisoning reported in the literature. It occurs mainly in the

South Pacific, Caribbean and Indian oceans, particularly in the

spring and summer months [1]. More than 400 species of fish in

reef and bay areas may become carriers of ciguatoxin as a result
of feeding on blue-green algae, protozoa and toxic dinoflagel-

lates [2]. The latter are consumed by small herbivorous fish,

which are the major food source of larger carnivorous fish. As a

result, ciguatoxin becomes increasingly concentrated in the

tissues of larger and larger fish. A common denominator for

ciguatera poisoning is therefore a large fish size [2]. The most

common edible fishes implicated include barracuda, sea bass,

parrot fish, red snapper, grouper, amber jack, kingfish and

sturgeon. They may become poisonous within a matter of hours

(with no damage incurred to them) and remain so for long
periods, even after cooking [1,2].

The symptoms of ciguatera poisoning in humans include

delayed and acute onset of diaphoresis, gastrointestinal

symptoms (nausea, vomiting, abdominal pain, diarrhea), head-

ache, dysesthesia, paraesthesia, reversal of temperature sensa-

tion, pruritus, bradycardia, dizziness, weakness and myalgia
[1,3,4].

In this article we report ciguatera poisoning from an unusual

region and an uncommon source ± a meal consisting of the

popular edible rabbitfish known in Israel as `̀ aras'' (Siganus
luridus).

Patients

In June 2000, two families consumed rabbitfish for their dinner.

The fish had been caught in the Haifa bay area earlier that

afternoon using a trammel net and was described as `̀ fatter''

than usual. The party consisted of four adults, one couple in

their thirties and the other in their fifties, a 19 year old girl and

two children aged 3 and 5.

Several hours after the meal they woke from their sleep and

complained of a sensation of `̀ electrical currents'' in their limbs,

tremor and muscle cramps. In the course of the night they were

wakened several times by nightmares associated with agitation,

anxiety and nausea. In the morning, about 12 hours after the

fish meal, they sought medical attention although by that time
they were asymptomatic. All patients were conscious, alert and

coherent. Pulse, blood pressure, respiratory rate and tempera-

ture were within normal limits. Neurologic examination,

including mental status, cranial nerves, muscle strength, tendon

reflexes, superficial and deep sensation, coordination and gait,

was unremarkable. The rest of the physical examination was

normal. The parents told their physician that the two children

who had eaten much smaller amounts of the fish had not
developed any symptoms. The 19 year old girl presented the

following day and described symptoms similar to the above, as

well as hallucinations and nightmares that lasted for about 30

hours. Her vital signs, neurologic and physical examinations

were also unremarkable.
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The diagnosis of ciguatera poisoning was made on the basis

of the typical clinical manifestations that were temporally

related to the consumption of fish caught in a summer month

and known to feed on benthic algae. Laboratory identification of
ciguatoxin was not possible due to the lack of fish tissue. As

spontaneous recovery ensued, no treatment was deemed

necessary. Follow-up performed several days later revealed no

recurrence of symptoms.

Discussion

The word `̀ ciguatera'' was first used for poisoning caused by
ingestion of a marine snail called `̀ cigua'' from the Caribbean.

The poison is a combination of several toxins, the predominant

one being ciguatoxin, with maitotoxin and scaritoxin in lesser

amounts [5,6]. There are at least three ciguatoxins, CTX-1, 2, 3

with CTX-1 contributing 90% of the overall toxicity [7].

Ciguatoxin is a heat-stable, lipid-soluble, acid-stable, odorless

and tasteless complex ester with a molecular weight of 1,100 D

that is stored in the tissues of fish without causing them any
harm [1].

The geographic and seasonal occurrence of poisonings is
explained by the sensitivity of dinoflagellates to temperature

and salinity. Ciguatera outbreaks often follow coral reef

disturbances by man-made or natural causes [8].

The mechanism of intoxication is believed to be increased

sodium permeability that causes depolarization and stimulation

of central or ganglionic cholinergic receptors [4,5,8]. In severe

cases, edema of the adaxonal Schwann cell cytoplasm may be

responsible for the neurologic manifestations [8]. Animal

studies have shown indirect and direct positive inotropic
actions on atria and papillary muscle at moderate levels, but

negative effects at high concentrations [7]. Poisoning may occur

after consuming fresh or frozen fish irrespective of the cooking

method used.

The characteristic lag period between ingestion of the fish

and appearance of symptoms varies between 2 and 30 hours,

usually between 2 and 6 hours. Characteristic symptoms are

acute onset of perspiration, abdominal pain, nausea, vomiting

and diarrhea, as well as dramatic neurologic symptoms that

include headaches, paresthesias and reversal of temperature
discrimination. This perception disturbance is the result of

exaggerated nerve depolarization in peripheral small A-delta

myelinated fibers. Other common manifestations are myalgia

(mainly in the legs), ataxia, arthralgia, weakness, and numbness

of the tongue, lips, throat and perioral area. Bradycardia,

orthostatic hypotension, vertigo, seizures and visual distur-

bances have been described. Dysuria, dyspareunia and pelvic

discomfort may occur in women after sexual intercourse with
men who are ciguatoxic. Ciguatoxin crosses the placenta and

passes to breast milk. In cases of death, the cause was

respiratory paralysis and seizures that were probably managed

without adequate supportive therapy [1,3,4,8,9].

Poisonings at varying degrees of severity have been

described. This is partly explained by fish size and the presence

of multiple ciguatoxins identified in the same fish. Differences

in the clinical response after fish ingestion are also related to

individual susceptibility and to the nutritional status of the

species. Diarrhea, ataxia, bradycardia and hypotension were
more frequently reported when the consumed fish was

carnivorous [1,8,9].

Laboratory tests for ciguatera use enzyme-linked immuno-

sorbent assay or high performance liquid chromatography. A

rapid test for field use that will allow fish to be tested without

processing of the toxin-containing tissues is under development
[1,4].

Neuropathy may be evident as the slowing of sensory

conduction velocity and prolongation of the absolute refractory,

relative refractory and super-normal periods [10]. Normocalce-

mic latent tetany was reported in mildly symptomatic patients
[11]. However, other authors reported normal electromyograph

and nerve conduction studies [12].

It is of critical importance in the emergency department to

make the differential diagnosis of organophosphate poisoning,

carbon monoxide poisoning, botulism, decompression sickness

and encephalitis, as well as tetrodon and shellfish poisonings.
Diaphoresis is a common clinical finding that helps in the

differential diagnosis of ciguatera [1].

The treatment of ciguatera poisoning should begin with the

standard supportive care for a toxic ingestion. Spontaneous

vomiting and diarrhea are thought to enhance elimination of
the toxin. Some benefit may be derived from the administration

of activated charcoal if given early enough. Intravenous fluids

and electrolytes are essential in case of gastrointestinal fluid

loss. Intravenous mannitol, 1 g/kg over 30±45 minutes, may

alleviate the neurologic and muscular dysfunction, while

gastrointestinal symptoms are less responsive. Mannitol should

be used with caution as it may cause hypotension. Various

treatments have been used, such as pralidoxime, nifedipine,
corticosteroids, calcium gluconate, etc., without significant or

consistent success [1,4,8]. Amitriptyline, a tricyclic antidepres-

sant, was reported in several anecdotal cases and in a short

series to have a partial, variable or temporary effect on the

neurologic symptoms or no effect at all [13±17]. Amitriptyline is

known to act in part by blocking sodium channels, and this, as

well as possible anticholinergic activity, may be responsible for

ameliorating ciguatera symptoms in some cases [18].

Gastrointestinal symptoms usually last for 24±48 hours.

Neurologic and cardiovascular symptoms may last days to

weeks depending on the amount of toxin ingested. Hiccups and

protracted itching were described as delayed manifestations [1].

Countries affected by ciguatera monitor high risk periods by

following the occurrence of toxic dinoflagellates. Numbers

greater than 100 cells/gram of algae require caution, whereas

cell density below 10 cells/g is unlikely to cause ciguatera

poisoning [8].

This report is about two families who consumed rabbitfish

(`̀ aras'') that had been caught several hours earlier and

appeared fatter than usual. The temporal relationship to the

fish meal, the typical clinical manifestations, together with the
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known feeding pattern of the rabbitfish that was caught in a

summer month suggested ciguatera poisoning.

Rabbitfish are caught in small quantities in trammel nets in

Israel, Lebanon and Tunisia. It feeds on seaweed close to the

sea bottom [19]. The only report of poisoning following

consumption of this common edible fish was published more

than 20 years ago [20]. In 1988, Raikhlin-Eisenkraft et al. [21]

described a similar clinical picture after consumption of the
saupe (Sarpia salpa) caught in the eastern Mediterranean.

Interestingly, in that report the saupe had been fried together

with a mullet and a rabbitfish, but no symptoms were exhibited

by the person who ate rabbitfish. This observation supports the

above-discussed variability in the occurrence of symptoms.

Summing up, it is important to address the issue of fish-

borne food poisoning with a high index of suspicion. To date

there are no readily available and reliable means for detecting

ciguatoxins in humans. A thorough differential diagnosis is

essential for distinguishing between ciguatera poisoning and

intoxications for which antidotes are available. Supportive

treatment is the mainstay of therapy.
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Capsule

Dendritic cells and autoimmumity

In addition to generating immunity toward infection, den-
dritic cells (DCs) direct tolerance to the body's own antigens.

Abnormal behavior of DCs might lead to autoimmunity, but

no direct links have been established. Blanco et al. now offer

a connection by showing increased activity of DCs in the

blood of patients with the antibody-mediated autoimmune

disease, systemic lupus erythematosus (SLE). In culture,

serum from SLE patients induced peripheral blood mono-
cytes to differentiate into DCs, which could provoke vigorous

responses from naive CD4 T cells. Of the potential serum

factors that might have induced this effect, the cytokine

interferon-a was essential, thus establishing a possible target

in therapies for SLE.

Science 2001;294:1540

30 B. Raikhlin-Eisenkraft and Y. Bentur IMAJ . Vol 4 . January 2002

Original Articles


