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ABSTRACT

Ciguatera fish poisoning is the most common nonbacterial fish borne poisoning in
most of the countries in the world. It is caused by consumption of fish that feed on
certain dinoflagellates. It is a serious economical and public health problem
worldwide, wherever reef fish are caught and consumed. As many coral reef
associated fish species are very common as food fish among Sri Lankans, it is very
important to know about of Ciguatera fish poisoning in the country ; the fish species
causing this condition; the body parts of fish responsible in causing poisoning and

the agents which make the fish poisonous.

In the present study , southern province of Sri Lanka was selected as the study area, as
many coral associated fish are consumed in this area. Randomly selected 32 sites were
surveyed from 01/06/2004 to 31/12/2005 over period of six months, by a quantitative
methodology with the use of a questionaire method for collecting quantitative primary
data. Fish identification sheets were also used to identify suspect fish species. The
target groups of this survey included, Fishing community (including those who are
currently involved in fishing industry as well as older fishermen retired from fishing
industry), fish consumers or retailers in the study area (non fishing community) and

medical practitioners (both government and non government) in the area.

50 families were interviewed from each of non fishing communities at each site. 32
medical practitioners both government and non government organizatitions

close to each site were consulted to get information.



Results indicate that, only one child was reported to have suffered from 1600 non

fishing families and 1600 fishing families investigated.

Using above surveyed data, annual ciguatera poisoning rate in southern coastal areas
in Sri Lanka was calculated as 0.0001%. Some species of snappers and groupers were

the observed ciguatoxic fish species.

These results suggest that Ciguatera fish poisoning is not occurring at a dangerous
level at present. But with the increasing consumption of coral reef fish species in the
country more attention should be given towards this. A proper data base on Ciguatera
poisoning in the country should be maintained and regular checking for the poison
species have to be caried out. Awareness programme on this subject is also stressed.

There should be a programme to train relevant personnel in identification



1.0 INTRODUCTION

1.1 Background
Consumer perceptions of sea foods include the benefits of high
quality protein , n-3 fatty acids and minerals accompanied by low fat
and low calories. They are also aware, usually due to overemphasis by
the media, of spoilage, rancidity, effects of pollution, allergies, and sea
food borne illness. Such hazards originate in the environment through
both naturally occurring microorganisms and toxins, and from

contamination by viruses and chemicals(Tucker, 1995).

Ciguatera fish poisoning was described as early as 1606 in the South
Pacific island chain called New Hebrides. A similar outbreak there and
in nearby New Caledonia was reported in 1774 by the famed English
navigator, Captain James Cook. He described the clinical symptoms of

his sick crew, symptoms that coincide with those described today.

In addition, viscera from the same fishes eaten by Cook's crew were

given to pigs, causing their death (Anon,2004a).

The term Ciguatera originated in the Caribbean area to designate
intoxication induced by the ingestion of the marine snail Turbo
pica(called cigua) , described by a Cuban ichthyologist. Today, the term
is widely accepted to denote a particular type of fish poisoning which

results from ingestion of certain fishes (primarily reef fishes)



encountered around the islands in the Caribbean and the Pacific. Current
information points to one of the many polyether toxins, such as
ciguatoxin and related compounds, which are structurally similar to

okadaic acid. (Anon,2004a).

Since the late 1970's, several scientists have made much progress in all
areas of ciguatera research. These areas include; biology, chemistry
(including the closely related polyethers), pharmacology, clinical
information and immunological analysis or the testing or detection of the

major toxin, ciguatoxin, and its related polyether toxins (Anon,2004a).

Ciguatera fish poisoning is reported to be the most common nonbacterial,
fish borne poisoning. It is caused by consumption of fish that feed on
certain dinoflagellates (ie.algae) associated with coral reef systems. At
least 5 types of ciguatoxins have been identified and are noted to
accumulate in larger and older fish higher up in the food chain.
Ciguatera fish poisoning has been a significant concern in tropical areas
for centuries and generally is believed to be confined to coral reef fish in
waters between the latitudes of 35 N and 35 S. This includes the tropical
and subtropical shorelines where as many as 400 million people live. It
is reported that more than 60000 people get Ciguatera poisoning each
year worldwide. due to the fact that rapid transportation in the modern
era has facilitated the availability of tropical and subtropical fish species

all over the world (Anon,2004b).



1.2 Chemistry of Ciguatoxins

These ciguatoxins are heat stable, lipid soluble cyclic polyethers.. More
than 20 types of ciguatoxins are known and vary with geographical

origin and fish species(Anon,2004c)
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Basic structure of Ciguatoxins

1.3 Mode of action

Cigua toxins are the most potent sodium channel toxins known. They

activate voltage sensetive sodium channels. (Anon,2004c)

Ciguatoxin produces toxic effects by activation of voltage-dependent
sodium channels, resulting in hyperexcitability, decreased conduction,
and prolonged refractoriness. Effects are most pronounced on neuronal,

cardiac, and GI tissues(Anon,2004a).



1.4 Clinical symptoms of ciguatera fish poisoning

Currently, Ciguatera poisoning is a clinical diagnosis based upon a
constellation of symptoms temporally related to ingestion of suspect fish
products. Onset of symptoms may be within 15 minutes or as 6-12 hours
after ingestion of tropical reef fish or even 36 hours after eating a

poisonous fish (Anon,2004a).

The clinical symptoms of ciguatera poisoning can be classified into four
broad groups: neurologic, cardiovascular, gastrointestinal and general

symptoms. The disease commonly begins with the following symptoms:

“* nausea

% vomiting

% diarrhoea

% generalized weakness

% a decreased sensation to pain or touch

% unusual or painful sensations produced by ordinary stimuli

* a burning or tingling of the hands and legs or around the mouth

“ muscle pain

% temperature reversal sensation(hot things feel cold and vice

versa) (Anon,2004c¢)



Other less common symptoms include:
% chills
% itching

% dizziness

¢ sweating

% headache

%+ taste disturbances(a metalic taste or fuzzy sensation)(Anon,2004b)

The nausia, vomiting, and other gastrointestinal symptoms last for
approximately 1 to 2 days. Weakness may last for | to 7 days.
Neurologic symptoms such as tingling or temperature reversal generally
persist for up to a week, but it is not unusual for these symptoms to

periodically re-occur for a month or more(Anon,2004c¢).

The only cardiovascular symptom that may be noted by someone who is
poisoned is either an increased or decreased heart rate. Others such as
low blood pressure, dilated pupils , irregular heart rhythm and
diminished or increased reflexes may be noted by a physician. These

symptoms resolve in 2 to 3 days. (Anon,2004c)

1.5 Pathophysiology of Ciguatera fish poisoning
Gambierdiscus toxicus is the dinoflagellate most notably responsible for

production of ciguatoxin, although other species have been identified

more recently. Over 400 species of fish have been implicated in



Ciguatera poisoning , starting with herbivores and then climbing up the

food chain to the larger carnivorous fish(Anon,2004a).

Fish larger than 2 kg contain significant amounts of toxin and readily
produce toxic effects when ingested. Although not completely reliable ,
an immunoassay and mouse biological assay are available for detection
of ciguatoxin in affected fish. Ciguatoxin and other similar toxins are
heat stable and lipid soluble ; they are unaffected by temperature, gastric
acid, or cooking method. Presence of toxin does not affect odor, color,

or taste of the fish. (Anon,2004a).

1.6 Some identified fish species that cause Ciguatera fish

poisoning in the World.

Following species have been identified as potential Ciguatera fish

poisoning.

canthurus teucosternon

Coranx sexfasciatus

(Family Acanthuridae) (Family Carangidae)

English name : Powder blue surgeon fish English name : Trave Hj é
Local name :Nil detha Local name :Inguru parawa
Tamil name  :Nila orandeya Tamil name  :pareh



