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CHAPTER 8

Marine toxins
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Throughout the world, marine toxins cause a vari-
ety of acute, subchronic, and chronic diseases in
humans, as well as diseases in other mammals, fish,
and birds (Table 1} (Hughes and Merson 1976;
Southcott 1979; Baden 1983, ILO 1984; Sakamoto
et al. 1987; Halstead 1988). The diseases in humans
range from acute neurologic diseases, such as cig-
uatera and paralytic shellfish poisoning, to chronic
dementia, as reported with domoic acid exposure.
The marine toxins cause diszase predominantly
through the ingestion of contaminated fish and
shellfish, although certain diseases are via skin
contact and even by inhalation. Therefore, the
food web and the bioconcentration of these toxins
through the marine food web play important roles
in the transmission of marine toxm diseases. These
marine toxins accumulate in 2 range of intermedi-
ate marine hosts (i.e. the transvectors), both shell-
fish and fish, pnor to contact with humans. Often
there are additonal secondary transvectors with
further bioaccumulation (such as carnivore fish
eating contaminated herbivores).

In addition, most of the toxins are small, non-
peptidic highly potent substances; quantities as
small as < 1 mp/kg body weight can lead to iliness.
For example, the manne toxin ciguatoxin is esti-
mated to be toxie for humans at a dose of | mg/kg
body weight (TLO 1984; Miller 1991); its co-occur-
ring toxin maitotoxin is estimated (¢ be even more
potent. The marine toxins are predominantly neu-
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rotoxsns, although hemolytic substances have been
wentified. In general, the natural manne toxins are
tasteless, odorless, and heat- apnd acid-stable.
Thereflore normal screening and food preparation
procedures will not prevent intoxication if the fish
ot shellfish 1s contaminated (ILO 1984; Sims 1987;
Halstead 1988; Perl et al 1990; Teitelbaum et al.
1990; Milier 1991).

The general source of these toxins, with the ex-
ception of tetrodotoxin in puffer fish and the blue-
green algae cyanophytes, are the dinoflagellates
and diatoms. The dinoflagellates are phylogeneti-
cally unique marine organisms. Dinoflagellates are
single-celled aigae-hike biflagetlated organisms dat-
ing back some 450 million years, with both prokar-
yotic and eukaryotic attributes. They can be ben-
thic or pelagic orgamsms found throughout the
marine world, especially in coral reefs and their
surroundings (Levinton 1982; Winter et al. 1990,
Miller 1991). Of the total known 2000 species of
dinoflagellate, only about 20 species have been
demonstrated to produce specific toxins (Steidin-
ger and Baden 1984). Certain diatoms can also
produce toxins under the proper environmental
circumstances. Diatoms, like the dinofiagellates,
are single-celled algae, but not Bagellated and are
by definifion enveloped by a silica wall or frustule.
Like the dinoflagellates, they cccur as freely mov-
ing organisms or attached to sold surfaces.

Dinoflagellates are most notorious as the cause
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