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Foreword

Is it worthy to write a Q and A book on Ciguatera? No
doubt aboutit!

Ciguatera is a form of food poisoning which is caused
by ingestion of a toxin present in certain tropical fish,
and in other fish that spreads throughout marine
areas around the world. This form of food poisoning
can become a serious issue that affects not only your
health but your lifestyle, your mood and your family.

Three outstanding scientists, Gilma Delgado,
Gustavo Arencibia y José Ernesto Mancera, have
joined efforts to work on preventing this disease.
Food Safety Risk Analysis is their frame, which deals
with three components: risk assessment, risk
management and risk communication. “Ciguatera: A
Risk to Your Health: Q and A” fits into the component
of risk management and risk communication to
Ciguatera, and provides new ways to understand it
and therefore, to reduce the number of people
suffering fromiit.



This book gathers information from different kinds of updated sources in order to widen the scope of
the complex subject of Ciguatera. The authors aim at answering the most common questions that
consumers, doctors, leaders, and researchers ask themselves when dealing with Ciguatera
matters.

“Ciguatera: A Risk to Your Health: Q and A” also provides actions for global management of
Ciguatera by presenting a more fair and wider scope in the Caribbean in regards to toxins, species,
and consumption habits. Thus, the authors invite the decision-makers and the people involved in the
subject, to have a more cautious perspective on Ciguatera poisoning. To the leaders, this book offers
globalinformation so that they can take on the best policies for their particular regions.

This textis not a “magic” recipe to make Ciguatera disappear (scientists do not believe in magic), but
instead, itis atool for the reader to be better prepared to face and cope with Ciguatera.

Jorge Diogéne Fadini
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Q: Whatis ciguatera poisoning?

A: Ciguatera fish poisoning is a common food borne
disease related to the consumption of marine fish
which have accumulated biotoxins (ciguatera-1,
maitotoxin, scaritoxin, Palytoxin, okadaic acid, etc.)
through their diet. The concerned —ciguatoxic -fish are
either feeding on small algae species known as
dinoflagellates which are found primarily in coral reefs,
macroalgae and sea grass.

Worldwide, an estimated 50,000 cases of Ciguatera
fish poisoning occur each year. Therefore, it is defined
as a pandemic that is usually found in tropical and
subtropical regions, between latitude 35° N and 35° S.

Ciguatera is a complex issue which is related not only
to clinical or biological matters, but to ecotoxic,
chemical, ecological, economic, sociological and
anthropological affairs as well.
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2.Como se produce laciguatera?

Se han planteado diferentes hipétesis para explicar las formas o vias a través de las cuales las toxinas llegan al
ser humano y producen la enfermedad. La basada en la cadena alimentaria es la que cuenta con mayor
evidencia. Microalgas como el dinoflagelado Gambierdiscus toxicus, sintetizan toxinas y colonizan sustratos
como corales, macroalgas y pastos marinos. Estas microalgas son ingeridas por peces herbivoros que
adquieren de esta forma las ciguatoxinas, las cuales son concentradas y transformadas en higado, cerebro y
gonadas de los peces carnivoros que consumen a los herbivoros. Se ha demostrado que algunas de estas
toxinas como las amnésicas y paralizantes, que al parecer no afectan a los peces, pasan con mayor
concentracion a eslabones mas altos en las cadenas troficas, causando problemas a seres humanos,
mamiferos, aves, reptiles, anfibios e insectos, no obstante, alin no hay evidencia que muestre lo mismo para las
toxinas ciguatericas. Alrededor de 400 especies de peces marinos pertenecientes a 60 familias han sido
reportadas por acumular ciguatoxinas. Los principales vectores para la enfermedad son los peces pelagicos y
los que habitan en los arrecifes coralinos; entre ellos se encuentran la aguja, pez vela, barracuda, dorado, peto,
coronado, cubera, algunos pargos (pargo del Golfo, joct, rabonegro, cubera), el medregal, el carite, algunos
meros (el Americano, pintarroja), chernas (criolla, pintada, aleta amarilla), el pez perro, entre otros. Rara vez,
consumidores primarios, incluyendo peces e invertebrados herbivoros pueden también causar ciguatera.

Q: How canyou get Ciguatera poisoning?

A: Scientists have come up with different theori
reliable one is related to the accumulation of mar
algae species known as dinoflagellates, such a
substrates such as dead corals, macroalgae
subsequently eaten by predatory reef fish whic
amnesic and paralytic, become progressively
fish that eat them, and reach particularly high
tropical reef fish do not get sick from these to
the food borne toxin from eating them.

Around 400 marine fish species that belong t

fishery and those that inhabit coral reefs are
barracuda, dorado, wahoo, snhappers (red
groupers (American, dogfish, Creole, painted
and invertebrate herbivores can get ciguatoxic
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Depending on how often and how much ciguatoxin was consumed; and on their ability to absorb,
metabolize and eliminate toxins, the risk for Ciguatera poisoning varies widely among all marine fish
species. Even within the same species there can be great variations. However, it is often said that larger
or older fish are the most ciguatoxic, because they have more time to eat and accumulate significant
amounts of ciguatoxin. Nevertheless, this does not mean that small fish are not ciguatoxic because
actually, a small amount of toxin (1.0 mg/ kg) can make a human being sick.

Outbreaks of Ciguatera are usually very localized and unpredictable, especially because toxic fish
move constantly from one area to another. Thus, a toxic area today might not be so tomorrow and vice
versa. Natural or man-made events like hurricanes, tsunamis, dredging and others that significantly
disturb coral reefs provide opportunities for proliferation of macroalgae and epiphytic dinoflagellates,
which in turn, result in an increased short- and long-term risk for ciguatera. This could explain why fish
living in the windward coasts tend to be more cituatoxic. Dinoflagellates change during certain times of
year. Studies in Hawaii and the Virgin Islands indicate that these reach their maximum density during
the rainy season, while in Puerto Rico investigations show that some species tend to reach their highest
point of growth in late summer and autumn.
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Q: Which microalgae cause Ciguatera poisoning?

A: The microalgae that cause Ciguatera poisoning are varied and belong to different
taxonomic groups. Therefore, the food borne disease is caused by ingesting one or more
biotoxins. Nevertheless, the main ciguatoxic species is the dinoflagellate Gambierdiscus
toxicus found for the first time on Gambierd islands of French Polynesia. This species are
usually found in different ecosystems of the coastal area at shallow depths (3 to 15 m). Itis
usually affected by anthropogenic activities, and associated with a wide variety of substrates
such as macroalgae, calcareous macroalgae, mangrove roots and coral reefs. It has also
been found in coastal lagoons and estuaries.

Other ciguatoxic species are Prorocentrum belizeanum, Prorocentrum concavum,
Prorocentrum mexicanum, Prorocentrum lima, Ostreopsis lenticulares and Coolia monoatis.
These dinoflagellates have specific characteristics to grow in their habitat, which are needed
to prevent the cell from becoming a cyst. Cysts end up in the bottom of the sea until strong
waves make them go up within the column of water reaching the surface.

Dinoflagellates are a large and diverse group of microscopic single-celled organisms that
integrate marine phytoplankton. They are classified as protists, and have two flagella or whip-
shaped extensions of different sizes, which allow them to get their characteristic whirling
motion.



Dinoflagellates can be heterotrophic, autotrophic, parasitic,
or even predatory. Others can live as mutualistic symbionts
of coral. Their life cycle is dual-staged. In the first staged the
cell is wrapped by a membrane called amphiesma and
sometimes by a cellular structure known as theca. In the
second stage, the cell is still and stays inside a cyst, which
sometimes is made up of a highly resistant protein material
that might actually be fossilized. The most common fossil
dinoflagellates are related to Peridinium, Gonyaulax and
Ceratium. 200-million-year old Cysts of dinoflagellates
have been found in fossils from the Triassic period

Dinoflagellates are known as the source of red tides also
known as harmful algal blooms (HAB, see question 4). The
phenomenon is monospecific. In Florida, for example, it is
primarily caused by the dinoflagellate Karenia brevis,
whereas in the northern part of the west coast of North
America it is produced by the dinoflagellate Alexandrium
fundyense.
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Q: Can Harmful Algal Blooms cause Ciguatera
poisoning?

A: Harmful Algal Blooms (HAB) are increases or
accumulations of algae in marine waters. They may be
recognized by a discoloration of the water resulting from the
high density of microalgae in a given time and space. HAB
have dangerous effects on human health, on the
environment, on tourism and on aquaculture.

HAB are natural phenomena known for centuries in both
cold and tropical seas. Red tides, blooms, rashes,
eruptions, growths, discolorations or stains are all terms
that refer to these phenomena. HAB can be toxic even when
there is no change in the color of the water. However, large
blooms of algae that show different colors may not be toxic,
though they can be harmful because of their high demand of
oxygen in the area where they occur. More than 300 species
of microalgae worldwide, out of 5,000 that are known, can
cause HAB. Out of these 300 species, there are only
approximately 80 that are known to produce toxins.
Dinoflagellates are a significant part of the species that
cause HAB. About 22 species of dinoflagellates have been
identified as toxic (hepatotoxic, neurotoxic), affecting
marine and terrestrial animals, and human beings. Some of
them are known among the most powerful non-protein
poisoning.

In Mexico, for instance, it is said that there are more than
157 different species of marine microalgae identified to the
date, but only 45 of them have been identified as potentially
toxic. The Southern Cone coasts and subtropical countries
usually suffer from algal blooms. The most common species
that affect these areas are Alexandrium, Gymnodinium and
Pyrodinium (Alexandrium catenella, Alexandrium
tamarense, Prorocentrum lima) and the diatom Pseudo-
nitzschia australis, among many other species.



Scientists are really interested in understanding
distributed in space and time, and what are t
distribution. Since HAB cause huge effects o
economy (like tourism or fishing), Europe

forced to invest significant amounts of n

the past two decades HAB events see
geographical distribution. All this mi

changes in the hydrodynamics of

HAB are natural phenomena
them have different chara
toxins. HAB have broader.
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important species

Existe un importante interés cientifico en entender las causas y efectos de la distribucién espacial y temporal de especies de microalgas que
conforman los FAN, debido a los efectos negativos en ecosistemas, salud publica, economia (turismo, pesca), por lo que paises de Europay
Norte América se ven obligados a invertirimportantes suma de dinero anualmente. De otra parte, en las pasadas dos décadas los eventos FAN
parecen haberse incrementado en frecuencia, intensidad y distribucion geografica debido a procesos de eutrofizacion, cambios en la
hidrodinamica de los cuerpos de agua y descargas de aguas de lastre, principalmente.

Apesar de lo expuesto, los FAN son independientes de la intoxicacion por ciguatera, ambos fenémenos presentan caracteristicas de desarrollo
ecoldgico diferente, diferentes especies de microalgas y toxinas especificas. Las FAN son eventos que tiene una amplitud geografica mayor a
la presentada por la ciguateray a pesar de que sus efectos pueden ser muy toxicos y letales, su dinamica es mejor conocida. Por estas razones
aunque las personas no conocen y tiende a confundir estos dos aspectos de los florecimientos de algas, son bien distintos por los sustratos y los
organismos alos cuales afectan en el movimiento de las toxinas por la trama trofica.

En algunos ecosistemas los florecimientos de especies no toxicas de elevada biomasa, producen efectos deletéreos que afectan
significativamente a todo el ecosistema. La disminucién de oxigeno que sigue a la degradaciéon de la materia organica originada en los
florecimientos masivos puede producir la muerte no sélo de especies comercialmente importantes sino también de otros animales y plantas.



Moreover, in addition to their direct impact on human health, toxic algae also affect marine organisms causing death
to fish, bird and marine mammals. What's more, they have a negative effect on various organisms’ viability,
fecundity, recruitment and growth; even on those commercially valuable fish which are in early stages of

development.




Q: Which biotoxins are related to Ciguatera
poisoning?

A: There is a large group of biotoxins, also known as
phycotoxins that have been identified and associated
with ciguatera. Among them, we can mention
ciguatoxins (CTX-1b, CTX-3 CTX-4), maitotoxins
(MTX), dinophysistoxin, (DTX-1, 2, 4),
dinophysistoxin-2 (DTX-2), cooliatoxin, ostreoxin
(Palytoxin) and gambierol.

The CTX ciguatoxin or polyethers are classified as fat-
soluble compounds and consist of groups of 13 or 14
rings with a very stable structure. The molecule that
causes the CTX is gambiertoxina 4B (GTX-4B)
produced by the dinoflagellate G. toxicus. The
remaining oxidative changes or transformations that
take place when moving through the food chain come
from that molecule. Thus, the CTX-1 (which by the wa
is the principal of all), has been found in carnivoro
fish which become a dangerous risk for public hea
due to the fact that they are caught and commerciali
more often.

Biotoxins work in different ways. They may affect
bodily functions and may eventually cause
Some, like maiotoxinas, are excreted by toxic f
cause problems to your health only when eat
intestines. Fish tend to accumulate the CTX
(which is actually very stable and extremely f
in their muscles and internal organs blockin
channelsinthe human body.

5. ¢Qué biotoxinas estan asociadas con la
ciguatera?

Existe un numeroso grupo de biotoxinas llamadas
también ficotoxinas que han sido identificadas y
asociadas con la ciguatera, entre las que se pueden citar
ciguatotoxinas (CTX-1b, CTX-3, CTX-4), maitotoxinas
(MTX), dinophysistoxina, (DTX-1, 2, 4),
dinophysistoxina-2 (DTX-2), cooliatoxina, ostreoxina
(palitoxina) y gambierol.

Las ciguatoxinas o CTX son compuestos clasificados
como poliéteres liposolubles y estan constituidos por
agrupaciones de 13 o 14 anillos con una estructura muy
estable. La molécula que origina las CTX es la
gambiertoxina 4B (GTX-4B) producida por el
dinoflagelado G. toxicus, de ella se deriva el resto de las
variaciones o transformaciones oxidativas que ocurren
cuando transitan a través de la cadena tréfica. Asi la
CTX-1 que es la principal de todas, se ha encontrado en
los peces carnivoros, cuyos especimenes son los de
mayor captura y comercializacion, constituyéndose en
un peligroso riesgo para la salud publica.

Las biotoxinas presentan diferentes formas de actuar,
pueden afectar numerosas funciones del cuerpo
humano, hasta inclusive, ocasionar la muerte. Algunas,
como las maitotoxinas son excretadas y causan
problemas solo si se consumen los intestinos de peces
infectados. Por el contrario, la CTX que es una molécula
muy estable y extremadamente potente, tiende a
acumularse en varios tejidos incluyendo musculos y
organos internos generando un bloqueo de los canales
de sodio en el cuerpo humano.
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Biotoxins are found in the Pacific and in the Caribbean with great differences in their level of
toxicity. The P-CTX biotoxins in the Pacific are actually the most toxic ones. The events of
ciguatera in the Pacific, Caribbean and Indian Ocean present different symptoms. While in the
Pacific the most common symptoms are neurological (actually the most dangerous for
humans), in the Caribbean the gastrointestinal symptoms prevail. This does not mean that
there are no neurological symptoms in the Caribbean, but that they are normally less dramatic.
As for the Indian Ocean, the symptoms are related to loss of balance and overall coordination,
hallucinations and depression. Clinical differences among patients show how complex toxins
and their structure become when they move from a specimen to another and are affected by
them.

Research over the past 15 years shows thatitis not possible to consider the current list of toxic
species crystal-clear, or even ignore that there might be new toxic patterns in a region. As
research continues, new species, biotoxins or isomers related to breakouts of ciguatera are
continuously discovered. In the late '90s, thanks to important technological development on
separating, identifying and quantifying toxins, Gonyaulax grindleyi was found out to be a
producer of yessotoxins, and Alexandrium ostendfeldii to synthesize spirolids, a new group of
toxins. Azaspirazids, another group of polyether toxins, were first detected in Irish mussels
after an episode of intoxication in humans. Though these toxins were ultimately found inside
the large heterotrophic dinoflagellate of the genus Protoperidinium, P. crassipes and P.
depressum, it is not yet known if they are produced by the dinoflagellates or if instead, they
accumulate these toxins from an unidentified prey, as seen in other species of dinoflagellates
that produce paralytic toxins.

Today, there are over 20 toxins with a similar structure to the saxitoxin that are known. New
known polyether toxins that cause an "unknown toxicity" have finally led to a profound change
in the politics of the European Economic Community (EEC).
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Q: What kinds of species cause Ciguatera poisoning?

A: There are many kinds of fish that have been related to Food Borne Diseases (FBD). Unfortunately there have
been mistakes when classifying ciguatoxic fish and when treating the disease due to lack of knowledge and
information to diagnose and treat FBD.

Ocean fish like goldfish, tuna and even coldwater fish such as cod, salmon, common sole and Pollack; and also fish
from fresh water like tilapia, trout and catfish have frequently been cited in reports as ciguatoxic species. However,
these reports have generally been based on symptoms only, and not on identifying toxins that are present in the
tissue and viscera of the fish.

Ciguatera poisoning is caused by different tropical and subtropical fish most commonly found in regions of the
Caribbean Sea, Eastern Indian Ocean, Pacific and Atlantic sea, which accumulate toxins produced by certain
species of benthic dinoflagellates. About 400 kinds of herbivores, carnivores and omnivores fish are ciguatoxic,
although carnivores fish are the most frequently known and identified as ciguatoxic, not only by the place they take in
the food web, but because usually caught and consumed by humans.

Knowing which fish are toxic is still widely discussed. However, there are some fish that can be identified as
ciguatoxic like the great barracuda (Sphyraena barracuda), skipper (Lachnolaimus maximus) and the families of
horse mackerels (Carangidae), snappers (Lutjanidae), groupers (Serranidae), sawfish (Scombridae) and parrot fish
(Scaridae).

Ciguatoxic fish that inhabit coral reefs or feed on reef are as follows:



Species Common name

Sphyraena barracuda Barracuda, great barracuda
Mycteroperca bonaci gag

Mycteroperca tigris bocani cat

Seriola dumerili greater amberjack
Seriolarivoliana greater amberjack
Seriolazonata greater amberjack
Seriolafalcata greater amberjack
Lydocontis javanicus moray
Scomberomorus commensoni rainbow runner
Mycteropercatigris bonaci cat
Mycteroperca bonaci gag

Mycteroperca venenosa arigua

Caranx fallax horse mackerel
Caranx sexfasciatus chub

Caranx lugubris blue jack mackerel, blue runner
Caranx hippos jiguagua

Caranx latus chub

Caranx bartholomali yellow cibi

Caranx ruber saithe, coalfish
Lutjanus jocu dog snapper
Lutjanus cyanopterus caballerote
Scomberomorus regalis smoothhound, spotted weakfish
Scomberomorus cavalla sawfish
Lachnolaimus maximus hogsnapper, hogfish
Gymnothorax funebris moray

Diodon hystrix porcupine
Lagocephalus laevigatus anglerfish
Sphoeroides testudineus northern puffer
Spheroides sp. angler
Ogcocephalus vespertilio black cardinal fish
Rypticus saponnaceus grated soapberry
Canthidermis sufflamen common armpit
Sparisoma sp. lora

Epinephelus adscencionis dwells goat

Tarpon atlanticus allis shad
Katsuwonus pelamis bonito

Bothus sp. common sole

Marine invertebrates such as lobsters, shrimp, squid,
crabs and octopus, as well as bivalves in general are
not ciguatoxic.
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Q: Canyourecognize atoxic fish?

A: Toxic fish show weakness in their scales, change
their appearance; are weak when being caught, have
eye secretions, a thinner head, saggy skin, a thin body
and a bloody look. In San Andres Island - Colombia, for
instance, fishermen state that when cutting a
barracuda, the blood flow of the two capillaries that run
alongside its dorsal vertebra should have a reddish
color, otherwise it is a toxic fish; and if the color of its
blood flow is black, it is then a ciguatoxic fish and
therefore should not be eaten.

There are several beliefs on how to identify a ciguatoxic
fish. One of them, for instance, is to rub a silver coin on
the body of the fish, or on its meat, and then pay
attention to any change in the color. None of these
popular beliefs have been scientifically proven. So, itis
not easy to know if a fish is or is not ciguatoxic; as it is
not easy to identify a toxic area either because it can be
at risk today but then, for no apparent reason, it is risk-
free tomorrow. This shows how complex this problem
is.

Itis usually said that fish do not seem to be affected by
the toxins, but there is already evidence that proves
quite the opposite. There is no enough evidence,
though, to differentiate a healthy fish from a sick one in
regards to size, taste, odor, color, or to their internal
physiology or behavior.

You might wonder why toxins are not determined in a
lab so we can prevent the commercialization of toxic
fish. The answer is related to current technical
limitations. Toxins are there in very low concentrations,
S0 it is necessary to have really topnotch and specific
analytical techniques in order to find them out. Lab
analysis is then very expensive and useless to monitor
and control toxins.
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Adiagnostic kit called Cigua-Check is currently available on
the market and, although there are some false positive
reports, most researchers see some promising results on it.
Nevertheless, after being made, it does not last long (six
months) and because of its chemical nature, it is necessary
to have special storage conditions (low temperature). This,
along with its price ($5.00 each test, the kit is useful for 5
trials), has not helped the Cigua-Check to become more
popular. Thus, a test that can be used directly on fish is
needed; one that can be widely used, with low price and with
quality guarantee.

Many regions of the Caribbean do not really have a general
knowledge on this issue. What is more, there is no
knowledge whatsoever in Caribbean coastal areas of
Central America where apparently the problem has not ever
been present. Therefore, it is really important to inform and
train everyone on the risks, prevention and treatment of
Ciguatera.







8. ¢Sontodas las picudas ciguatas?

No todas las picudas son vectores de la ciguatera, esto es
categorico y bien demostrado, incluso en la misma area es
posible encontrar individuos ciguatos y no ciguatos. El
habitat de la barracuda comprende diversos ambientes de la
zona costera y se encuentra a diferentes niveles de la
columna de agua. Varios autores mencionan que en algunas
oportunidades la barracuda forma cardimenes y puede
presentar cooperacion inter especifica con jareles, que
persiguen a la picuda como defensa ante otros
depredadores. La presencia de los jureles puede orientar a
la barracuda en la busqueda de alimento.

Hay una gran diversidad de criterios sobre la dindmica y flujo
de las biotoxinas en el medio marino, por razones
desconocidas, hay regiones donde los peces como la
barracuda son de forma casuistica portadores de la
biotoxina o no, y no hay aparentemente hasta hoy un criterio
vélido que proporcione la trazabilidad de la toxina de una
matriz a otra.



Q: Can ciguatoxins be eliminated in toxic fish?

A: It is not possible to eliminate, reduce or destroy marine biotoxins by freezing, cooking or
smoking them because they have a very stable chemical structure. Sometimes, just canning
processes make paralytic toxins unstable. Enzymes in the human gastrointestinal tract do not
destroy the ciguatoxin either, which allows the ciguatoxin to get to the central nervous system.
The transmission of nerve impulses becomes problematic, but cognitive functions keep on being
normal.

There are some beliefs about how to cook toxic fish in order to eliminate its ciguatoxins. They
usually include cooking it with milk, or adding lots of lemon or vinegar when eating it. However,
acids like lemon or vinegar actually favor assimilation of toxins in your body and therefore the
consequences willbe more severe.

This is why programs like Sea Grant have worked hard on informing people about risks for
trading and consuming great barracuda (Sphyraena barracuda), amberjack (Seriola dumerili),
black mackerel (Caranx lugubris) and captain (Lachnolaimus maximus). Likewise, in countries
like Cuba, having or selling barracuda, amberjack and black mackerel is actually prohibited.
Besides, many cookbooks recommend not preparing fish that have been caught in coral reefs,
especially those kinds of fish known as ciguatoxic.
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Q: What are the symptoms of Ciguatera poisoning?

A: Every biotoxin has a different and complex pathophysiological mechanism but all of them induce
nerve membrane depolarization when opening calcium and sodium channels. Symptoms of
Ciguatera poisoning are varied due to multiple factors. More than 175 symptoms have been reported
which can be classified in three basic categories: gastrointestinal, neurological and cardiovascular.
Ciguatera symptoms show up between 1-3 hours after eating toxic fish. In some cases symptoms
show up very quickly, about 10 minutes after getting ciguatoxins; or they may even take up to 12 hours
or longer to appear. Symptoms usually last two or three weeks, but some can become very severe
and last for over ayear.

Gastrointestinal symptoms include diarrhea, abdominal pain, nausea, vomiting, loss of feeling in your
limbs and around your mouth and excessive salivation. They are usually the first symptoms to show
up and can lead to dehydration and shock. Neurological symptoms show up after gastrointestinal
ones and include hypersensitivity to cold temperatures, reversal of hot and cold sensation, humbness
or tingling in limbs and/or lips, dizziness, confusion, tremors, stiff muscles, hypersensitivity in nipples,
depression, itching, muscle pain, visual and auditory hallucinations, convulsions and intestinal
paralysis. Some patients also feel weak, everything tastes funny to them and have blurred vision.
Sometimes there are also cardiac symptoms such as slow, irregular or fast pulse, low blood tension
and tachycardia, especially in elderly or overweight patients. When poisoning is very severe, there
are symptoms such as losing your teeth, hair loss, and in extreme cases death.

Itis important to point out that these symptoms are not exclusive of ciguatoxin poisoning; very similar
symptoms may take place when eating other kind of seafood, but only Ciguatera develops into a
persistent and progressive clinical case.

Any appropriate diagnosis should consider and discard other kind of illnesses associated to seafood.
One of them is a severe allergy caused by histamine, which is produced by certain bacteria in meat
fish belonging to the family Scombridae. Other ones are parasitic infections, botulism type E, which is
a kind of poisoning, caused by organophosphate-based pesticides, and by tetradotoxin. Diagnosis
are based on symptoms and on the most recent and accurate record of food consumption. This
record should consider any event leading to the clinical condition of the patient, the type of fish that
was eaten, the parts and amounts that were ingested, how the fish was handled after being caught,
and how long the symptoms took to appear after eating the fish.



10. ¢ Cuales son los sintomas manifiestos de la ciguatera?

Aungue cada biotoxina tiene un mecanismo fisiopatologico diferente, todas inducen la despolarizacion de la membrana en
los nervios al abrir los canales de sodio y actuando también sobre los de calcio. Debido a multiples factores incidentes en el
suceso, los sintomas descritos por intoxicacion de peces ciguatos son muy variados, reportandose mas de 175 sintomas que
pueden ser agrupados en tres categorias fundamentales: gastrointestinales, neuroldgicos y cardiovasculares.

Los sintomas se presentan generalmente entre una y tres horas luego de consumir pescado contaminado, no obstante, en
algunos casos pueden aparecer muy rapidamente, 10 minutos después de adquirir las ciguatoxinas, o pueden demorarse
hasta 12 horas o mas en aparecer. Normalmente los sintomas duran dos o tres semanas pero algunos se pueden hacer
cronicos y durar por mas de un afio.

Los sintomas gastrointestinales, incluyendo diarrea, dolores abdominales, nauseas, vomitos, pérdida de las sensaciones en
las extremidades y los alrededores de la boca, son los primeros en aparecer y pueden conducir a deshidratacion y shock.
Otros sintomas relacionados incluyen salivacion excesiva y dolores abdominales. Los sintomas neurolégicos aparecen
después de los gastrointestinales e incluyen supersensibilidad al frio, inversion de las sensaciones de frio y calor,
entumecimiento o cosquilleo en las extremidades y/o en los labios, mareo, ataxia, temblores, rigidez en los musculos,
supersensibilidad en los pezones, depresion, picazén, dolor muscular, alucinaciones visuales y auditivas, convulsiones y

pardlisis intestinales. Ciertos pacientes también se quejan de debilidad, mal sabor y vision nublada. A veces también se
observan sintomas cardiacos tales como pulso lento, irregular o acelerado, reduccion de la tension arterial y taquicardia,
especialmente en pacientes de mayor edad o con sobrepeso. Cuando la intoxicacion es muy aguda se presentan sintomas
como caidas de dientes, pérdida del cabello y en caso extremo la muerte.

Es importante sefialar que estos sintomas no son exclusivos de la intoxicacion por ciguatoxinas, otras afectaciones por
consumo de alimentos marinos pueden presentar una sintomatologia del paciente muy similar, mas solo la ciguatera
evoluciona hacia un cuadro clinico persistente y progresivo en el tiempo.

Si el diagnostico diferencial es adecuado debe considerar y descartar otras enfermedades relacionadas con el consumo de
productos marinos como la alergia aguda ocasionada por la histamina, la cual es producida por ciertas bacterias en pescados
de carne roja o de la familia de los escombridos; o las infecciones producidas por parasitos; botulismo tipo E;
envenenamientos ocasionados por pesticidas a base de organofosfatos; y envenenamiento producido por la tetradotoxina,
entre otros. El diagnéstico se hace sobre la base de la sintomatologia presentada en conjunto con el mas reciente y fiel
historial de consumo de alimento. En el historial deben considerarse los eventos que llevaron a la condicién clinica que el
paciente presenta como el tipo de pescado consumido, las partes y cantidades que fueron ingeridas, el manejo recibido
después de capturado el pescado, sintomas presentados y tiempo transcurrido entre el consumo del alimento y la
presentacion de sintomas.







How severe symptoms will be, how long they will last, and in what order they will show up vary considerably in each
patient depending on the amount of fish and on what parts of it were eaten. Neurologic manifestations are prolonged
for weeks or months and there may be changes and exacerbations when eating fish, seafood, alcoholic beverages
and nuts. Likewise relapses have been reported after eating chicken, eggs and canned fish. Other symptoms
include acne, hiccups, sialorrhea, photophobia, metallic taste in your mouth, ophthalmoplegia, agitation, delirium,
paralysis of facial muscles, muscle spasticity, hyporeflexia, skin lesions, temporary blindness, hair and nail loss, and
skin peeling. Mortality is low (0.1%) and it always occurs by respiratory failure.

Geographical areas where Ciguatera takes place have been well determined so far and they are usually related to
poor sectors of the population which only eat what they are able to catch or fish. This does not mean that these areas
are the only ones at risk, because the phenomenon has actually been changing over time. Though other forms of
food poisoning show similar gastrointestinal symptoms to those of Ciguatera in its initial phase, they do not progress
or affect other systems like Ciguatera does. In the case of NSP and PSP intoxications it is possible to confuse the
neurological symptoms to Ciguatera, but it is the type of product that was eaten which defines a correct diagnosis.
Patients with Ciguatera show multiple clinical manifestations in the Caribbean, but digestive and neurological kind of
symptoms are more frequentin this region, and they usually are overcome within a shorttime.

Other dangerous beliefs are common in the Caribbean in regards tosymptoms. People say that if a coin is rubbed on
the fish and it shines, the fish is ciguatoxic. This belief has changed over time. First it was a gold coin, then a silver
one, and now it seems that any kind of alloy will work. In the northern hemisphere it is said that there is a risk for
Ciguatera only during months that do are not spelled with the letter "r" (for instance May). Evidence shows that when
the water temperature increases, the risk for Ciguatera poisoning also does.
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Q: What is the incubation period for Ciguatera
poisoning?

A: Studies show that the incubation for Ciguatera
poisoning is varied. Research in Cuba and other
Caribbean countries show a period that ranges from 10
minutes up to 36 hours. This depends greatly on the level
of toxins that were ingested as well as on physical and
circumstantial factors that accompany the patient. As an
example, drinking alcohol worsens the effects of
intoxication. However, the incubation period usually starts
24 hours after eating the toxic fish.

Almost all patients are cured in a matter of weeks, but
sometimes there is intermittent reappearance of
symptoms within months up to years.

Q: Whattodo?

A: How to act when getting Ciguatera poisoning will
depend heavily on the patient's condition or on the
outbreak itself. If you think you have gotten Ciguatera
poisoning, you should go to your doctor. Unfortunately in
many coastal areas, specialized medical help is usually far
away from the patient’s home, and it is usually located in
places where toxins are not endemic. In addition to this,
many doctors are actually unfamiliar with the diagnosis
and treatment for Ciguatera poisoning. These situations
do not favor specialized first aid, so it is necessary to
describe the symptoms very well, and to induce vomiting.

Underestimating cases of Ciguatera poisoning can lead to
disastrous consequences for your health and life. General
measures are effective up to 24 hours after the first
symptoms. Neurotoxic cases do not necessarily come
from this food poisoning, but they appear some time later.
So some patients require prolonged and specific
monitoring.



Most cases of Ciguatera poisoning do not have a
specific antidote. For this reason the prognosis
depends on a_quick diagnosis and on accurate
measures. Knowing what is most convenient to the
patient according to their age, their physical
condition, and their previous chronic diseases
depends on the specialists. Being able to identify
what fish was eaten is usually very helpful to the
physician or toxicologist, so it is important to take
with you the food that was eaten when going to the
doctor. These portions should be packed and
frozen for later analysis. Identifying the fish
accurately is often difficult because people do not
recognize the exact species, or they tend to use
different common names for them, so a digital
photo of the type of eaten fish could help in this
process.
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Q:How s ittreated?

A: There is not a standardized treatment for ciguatera.
The methods used vary between regions depending
on how serious the case is. There are no medicines
available yet in pharmacies to overcome the
symptoms, so patients are usually treated with support
and with some therapies to lessen symptoms.

In places like Cuba, Puerto Rico and Florida, where
there is a vast experience and knowledge on
Ciguatera poisoning, it is common to perform an
intestinal cleansing to the patient and to keep their
airways permeated. In other countries, it is common to
use activated carbon (1 g/kg body weight) to clean up
the patient’s digestive system. This procedure may be
effective if it is performed between 3-4 hours after
having taken the toxin. To treat vomiting and diarrhea,
it is common to use antiemetics and atropine to
overcome bradycardia. Analgesics are also used to
control pain, and antihistamines to reduce itching.

Antihistamines are usually used to treat allergic
reactions such as itching and swelling, and also to
keep the patient calm. Thus, patients usually take
Benadrilina, in doses of 25 to 50 mg every 6 to 8 hours
intravenously (IV), intramuscular (IM) or oral,
Cyproheptadine 4 mg every 8 or 12 hours by oral 0.5-1
mg hydroxyzine/kg or 25-100 mg every 12 or 24 hours
orally or IM. Analgesics, antipyretics and anti-
inflammatory drugs are used to lessen myalgia,
arthralgia, headache and fever, which can also be
seen in these patients. Patients then take
acetaminophen/paracetamol, ibuprofen and
indomethacin.




Calcium gluconate, 10%, is usually injected every 8 hours
during the acute-phase and later on it can be taken for
outpatient treatment. It is said that gluconate is useful for
Ciguatera poisoning because it inhibits the absorption of
calcium and this might help overcome its symptoms.

The use of gabapentin, 43, 400 mg, three times a day has
recently been used to treat Ciguatera poisoning.
Gabapentin is an antiepileptic drug structurally related to
aminobutyric acid, which has been used to treat
neuropathic pain.

For chronic symptoms, which can last for weeks or months,
25 mg of amitriptyline has been recommended, twice a day.
Amitriptyline blocks sodium channels, which are activated
by the ciguatotoxin, allowing chronic symptoms for
Ciguatera such as fatigue and paresthesias. You should
take 25to 75 mg a day.

Nevertheless, a shut of mannitol is the only known therapy
that helps to overcome Ciguatera poisoning symptoms.
Althoughitis not clear how it works, neurological symptoms
usually lessen within minutes after taking the drug and they
are even overcome completely after a couple of days. It is
thanks to Dr. Neal Palafox and his coworkers in 1998, that
mannitol was discovered treat Ciguatera poisoning
patients.

Mannitol is an osmotic diuretic that works for 100 minutes or
even up to 36 hours, used to treat a renal failure. It only
works for extracellular space increasing osmolarity, which
allows water in intracellular compartment to move to
extracellular and vascular space. It is not clear how
mannitol works exactly, but it is said that it helps treat
Ciguatera poisoning because of its osmotic reduction of
Schwann cells swelling, but it has also been suggested that
it has a sweeping property.

The dose of mannitol 20% is 1 g/kg or 10 mL/kg, given
slowly (30 to 45 minutes) by intravenous infusion. If the
patient is dehydrated during the acute-phase, it is
necessary to work on it first and then, give a shut of
mannitol. If symptoms are lessen, a second dose may be
administered within 3-4 hours and it can be repeated the
very next day.
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Q: How serious is Ciguatera poisoning?

A: There are about 50,000 cases of Ciguatera
poisoning in the world each year. However, we must
bear in mind that this disease is not always reported or
even diagnosed, so the statistics could vary
considerably. Between 2% and 5% of death cases are
related to respiratory arrest, but these statistics vary in
Pacific and Caribbean areas because the chemical
nature of biotoxins in each region is different. In the
Caribbean, Ciguatera poisoning is not fatal if the
patient goes to the doctor on time; but in the Pacific,
biotoxins are more powerful and therefore the number
of deaths is higher. People suffering from Ciguatera
poisoning do not eliminate toxins easily, so the effects
might vary over time depending on individual factors,
and on how much and what kind of toxins were taken.
Thus, intoxication may last from a few days to years,
although its effects usually take weeks or months.
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Q: Are there long-term consequences to this disease?

A: Ciguatera poisoning does have long-term consequences. A person will normally suffer from different
kinds of seafood poisoning symptoms that may lessen over time. Taking alcohol and eating fish or seafood
could cause arelapse or recurrence of symptoms after having Ciguatera poisoning.

Symptoms may persist for a few hours or for years, and they can even be triggered by eating a non-toxic fish.
Losing weight can also allow small amounts of toxins accumulated in fatty tissue to spread out, putting
toxins into circulation through the bloodstream and causing adverse and persistent effects on the patient.
Toxins in the blood serum may stay in circulation for long periods of time, up to 22 weeks.

Itis possible to transmit toxins through sexual intercourse because toxins get to human skin and body fluids.
Symptoms will vary from abdominal pain, pelvic pain, and even pain in the female sex organs. It is also
possible to notice when a fish is toxic because your hands might get tingling when touching it, you might
experience funny sensations in your mouth, and other minor symptoms might also appear because toxins
also get to the fish skin. In pregnant women, toxins can also affect the fetus because they can actually get
through the placenta. Likewise, during lactation the mother can also pass the toxin to the baby.

People are also emotionally and economically affected because they have to face certain costs for their
treatment, and they have to spend several hours on getting better.



Q: Howcommon s it?

A: Ciguatera poisoning takes place specifically in tropical
and sub-tropical coastal areas between 35 ° Nand 35° S
where it is common to find reefs, seagrass, microalgae and
mangrove. The microalgae that produce toxins hang on to
these ecosystems, and become an appropriate
environment for many toxic.

In the Atlantic, Ciguatera poisoning is mostly common in
Florida, the Bahamas; particularly in Cuba, Dominican
Republic, Haiti, Puerto Rico and Leeward Islands, including
the Virgin Islands. In the Pacific, Ciguatera poisoning
happens mostly in French Polynesia, the Philippines, Fiji,
Samoa, Tonga, Vanuatu, Hawaii, the Cook and Marshall
Islands, New Caledonia, and Australia. In the Indian Ocean,
ciguatera takes places commonly in Reunion, Madagascar,
Maurice and the Seychelles, and has also been reported in
Sri Lanka, the Maldives and the Chagos and Comoro
archipelagos. Itis important to point out that imported fish or
seafood from these places might also cause Ciguatera
poisoning anywhere in the world.

More powerful ciguatera toxins have been reported in
tropical islands where there are greater waves. These
waves hit reefs where macroalgae live. Likewise, natural
occurring phenomena like storms or tropical typhoons,
earthquakes or great waves lead to Ciguatera poisoning
outbreaks. Ciguatoxic reefs can remain toxic for many
years.

Ciguatera poisoning is becoming a major worldwide event
because of globalization, navigation dynamics; heavy
tourism and trading of species from one region to another.
Countries like Canada, for instance, have reported
Ciguatera poisoning outbreaks by eating fish in local
restaurants that offer seafood coming from endemic areas.
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There have also been other 18 reported cases between 1997 and 2002 by the Poison Control Center of Marseille,
France. Nine of these took place in the Atlantic Ocean islands, eight in islands in the Pacific Ocean, and one in the
Egyptian Red Sea coasts. All Atlantic cases showed gastrointestinal symptoms, but Pacific cases did not. All patients had
sensory trouble and two of them showed disorders in respiratory muscles. A 73-year-old man who had traveled to Cuba
died, while the remaining 17 patients who returned to France suffered symptoms like arthralgia, myalgia, or itching that
took from 2 to 18 months.

It is difficult to know exactly how long the disease lasts because there are no exact statistics, and misdiagnosis is also
common. However, Ciguatera poisoning is commonly known in Cuba, Santo Domingo, Puerto Rico, the southern coast
of USA and in some countries in the Indo-Pacific coasts. Tourists and fishermen in the reported areas are the most
affected population. Statistics on how often Ciguatera poisoning is vary widely, partly because many cases are
misdiagnosed or unreported. For instance, the Centers for Disease Prevention in the United States claim that only 2% -
10% of cases of Ciguatera poisoning are reported in the United States. Some authors establish that there are at least
50,000 cases of ciguatera every year. In the United States there were 60 outbreaks and 205 cases reported between
1993 and 1997; in Hawaii, on average, there were 8 outbreaks and 29 cases between 1990 and 1998 each year, while in
Floridathere were 5.4 outbreaks and 21 cases between 1994 and 2003.

The problem is greater because of a wider access to tropical fish of various types in the international market; their high
mobility, the rise in global tourism (2.1% in 2006 and 2.0 in 2007 America) and the increased tourism to endemic areas.
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Q: Are coral reefs most likely to be ciguatoxic?

A: Most coral reefs are not ciguatoxic, and Ciguatera outbreaks
are usually limited in time and space. Although toxic fish can be
found in regions of the Pacific, the Indo Pacific and in the
Caribbean, their distribution is not even in every area, and the
probability of getting Ciguatera poisoning is not the same for
each place either. In the Indian Ocean, endemic areas are
around Reunion Island, Madagascar and Indonesia. In order to
determine toxic areas, it is necessary to count on the local
expertise of researchers, fishermen and consumers.

Reefs are very diverse and complex ecosystems with multiple
species that belong to all levels of the food chain, and which
have specific mechanisms for reproduction feeding. Barracuda
is widespread in the coastal area between reefs, seagrass,
macroalgae and mangrove, which are quite suitable for G.
toxicus, the main producer of Ciguatera toxins. In other words,
coral reefs are not the only risky ciguatoxic areas.

Q: When are outbreaks more common?

A: Ciguatera poisoning can take place throughout the whole
year but it usually increases in some specific months. In the
Caribbean, Ciguatera poisoning usually happen during summer
season. Not only physicochemical factors like an increased
temperature or the concentration of nutrients can favor
significantly the propagation of benthic toxic microalgae. Social
factors like holiday seasons (generally during summer) also
favor Ciguatera poisoning outbreaks because people tend to eat
more fish than usual.

According to the National Center for Toxicology, Cuba
(CENATOX), between 1989 and 1996 there were 298 cases
each year. From 1992 to 1996 the highest percentage of
ciguatera poisoning occurred between May and September,
with a peak in June 1994, when 89 cases were filed.



Information from CENATOX about Havana City between
1989 and 1996 was very useful in knowing that Ciguatera
poisoning occurs during certain seasons. So, the largest
number of cases of Ciguatera usually occurs between May
and September. Social causes like the presence of some
species, the temperature of the water and the presence
toxic agents play an important role in these outbreaks. G.
toxicus, P. lima, P. concavum and P. belizeanum have been
reported in the northwest region of Cuba. The highest
incidence of these species occurs between May and
September, and Prorocentrum is more common than
Gambierdiscus.

El andlisis de series de tiempo a partir de la informacion
procesada de la estadistica del CENATOX para los casos de
ciguatera, reportados para la Ciudad de La Habana entre
1989y 1996, permitié conocer que existe estacionalidad en la
incidencia del fenémeno. El mayor nimero de casos de
ciguatera ocurre entre mayo y septiembre, sin tendencia, lo
cual implica que no se observa un incremento o decremento
en el niumero de casos anuales reportados. Esto podria
deberse a causas sociales influidas por factores biol6gicos
ambientales como la presencia de algunas especies y la
temperatura del aguay la presencia del agente transmisor de
la intoxicacion. En la regiéon noroccidental de Cuba se ha
reportado la presencia de G. toxicus, P. lima, P. concavumy P.
belizeanum. La mayor incidencia de estas especies se
presenta entre mayo y septiembre, siempre Prorocentrum en
mayores densidades que Gambierdiscus sin observar alguna
preferencia por el sustrato.
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Q: Who gets Ciguatera poisoning?

A: A study made with 24 patients in 2005 in Cuba showed
that people who are 45 to 60 years old, and females are the
ones who usually get Ciguatera poisoning. However, there
is no enough evidence to prove that women are the most
commonto getit.

It is clear that age is a risk factor because specific health
conditions may make symptoms stronger or weaker.

Children are the ones who usually show the worst
symptoms, but depending on their food habits, and on the
region where they live, there might be a lesser or greater
tendency to consume fish and therefore to get Ciguatera
poisoning. Their household economy or their food traditions
may somehow reduce the risks for children to get the
disease.

Among the aspects that can increase the risk for getting
ciguatera poisoning we can include the following:

* Age of each person

* Sex

* Environmental conditions

« History previous to disease
¢ Individual Variability
 Toxins




Q: Why s itdifficult to control Ciguatera poisoning?

A: Traditions, eating habits, family economy, traditional festivals, and ignorance interact when
trying to cope with Ciguatera poisoning.

Policies do not always take significant measures to fight against social factors that are involved
in FBD. In order to control Ciguatera poisoning, it is important to get people informed about how
serious the social problem is. lllegal sales may lead to illegal trading, to illegal fishing in risky
areas, or to prohibited fishing.

Ciguatera poisoning has a very strong impact on the Caribbean islands or on other areas like
Florida, Pacific Islands and Australia, because their economy is based mainly on fish trade and
tourism.
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Q: What are the governments doing about it?

A: Very few Caribbean countries have adopted public policies to preve
poisoning. This food borne disease is difficult to control because its toxi
non-proteic. Thus, it is common to check and analyze toxins in fis
techniques like rat bioassay and High Resolution Liquid Cromatograph

The risk for Ciguatera poisoning is usually small, so the only wa
fish or shellfish from toxic areas. This is unrealistic though, so wh
internal organs of fish which are often toxic.

Many commercial fish from the Caribbean and the Pacific
some countries it is forbidden to import fish from toxic are
fishing policies. In Cuba, the Resolution No. 457/96
prohibits fishing and commercializing potentially toxic
Cuba have been useful to determine limits in height ar

fish, and for other potential 15 toxic fish.

21. ¢ Existen controles en los paises del Caribe para prevenir la ciguatera?

Son pocos los paises del Caribe que han adoptado politicas publicas para la prevencion de las enfermedades causadas
por biotoxinas marinas. Estas enfermedades son de dificil control pues todas las toxinas son de naturaleza no proteica y
extremadamente estables. Asi, la principal medida preventiva es la inspeccién y el andlisis de toxinas en zonas de
pesca, mediante técnicas analiticas como el bioensayo en ratény la cromatografia liquida de alta resolucién (HPLC).

Para el caso de la ciguatera, el riesgo de contraccién es generalmente pequefio, pero existe y la Gnica manera segura
de evitar la intoxicacion es el no consumo de pescado o mariscos provenientes de zonas de riesgo, lo cual es muy poco
practico. El riesgo se puede disminuir evitando el consumo de los 6rganos internos de peces donde frecuentemente se
acumulan las toxinas.

En el listado de peces potencialmente toéxicos se encuentra un grupo numeroso que hace parte de las pesquerias
comerciales del Mar Caribe y el Pacifico. En algunos paises se prohibe laimportacion de pescado de zonas de riesgo,
en otros existe regulacion pesquera. En Cuba la resolucion No. 457/96 del Ministerio de la Industria Pesquera (MIP),
prohibe para todo el territorio nacional la captura, el desembarque y comercializacion de las especies consideradas
potencialmente toxicas. Asi mismo, el analisis detallado de los archivos epidemiol6égicos de envenenamiento por
ciguatoxina, ha permitido establecer relaciones funcionales o limites criticos paratallay peso para cinco de las especies
mas importantes y la toxicidad potencial para otras 15 especies.



Family
Serranidade

Carangidae

Lutjanidade

Diodontidae
Grammistidae
Oycocephalidae
Muranidae
Diodontidae

Shyraenidae
Tetrodontidae

Species
Mycteroperca bonaci
M. poisoning

M. tigris

Caranx bartholomaei
Seriola rivoliana

S. dumerili

S.zonata

Caranx lugubris

C.latus

Lutjanus cyanopterus
L.jocu

Chilomcterus atinga
Rypticus saponaceus
Oyocephalus vespertilis
Gymmothorax funebris
Diodon holacantus
Diodon hystrix
Sphyraenabarracuda
Lagocephalus laevigatus
Sphoeriodes testudineus

Common name
Aguaii

Arigua

Bonaci cat

Yellow cibi

Greater amberjack
Greater amberjack
Greater amberjack
blue jack mackerel,
blue runner

Chub

Caballerote

Dog snapper
Spotted burrfish
Grated soapberry
Black cardinal fish
Green moray
Hairy porcupinefish
Porcupinefish
Barracuda
Anglerfish
Northern puffer

Restriction
>4.5kg

>4.6kg

Any given weight
>1.4Kkg

Any given weight
Any given weight
Any given weight

Any given weight
>1kg

>1.4kg

Any given weight
Any given weight
Any given weight
Any given weight
Any given weight
Any given weight
Any given weight
Any given weight
Any given weight
Any given weight
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The largest blue jack mackerel and barracuda are usually considered ciguatoxic in Puerto Rico. Selling these fish is
actually prohibited there.

In other countries this issue is not really known, so there are no policies to prevent or control it. In these countries,
fishermen are the ones who try to control it, but their measures are based just on beliefs and not on scientific evidence
and information (see question 7). Sometimes they tend to rely on certain strategies like offering the suspicious fish to
cats, to birds or to turtles to see if they consume it. Fishermen also try to expose the suspicious fish to flies and ants to
observe if they repel it. Sometimes they touch the fish with their lips and if they get numbed, the fish is considered toxic.
Fishermen also cook the fish with coconut, and if the coconut turns green, the fish is considered ciguatoxic.




Q:Howoldisit?

A: Evidence suggests that Ciguatera poisoning is as old as the
need for food in humans. Actually, Homer (800 BC) wrote about it
on his Odyssey. Even the Chinese described it in 600 A.C., and
actually the conqueror Alexander the Great (323-356 BC)
forbade his soldiers to eat fish in order to prevent them from
getting ill so they could work better.

There are references on ciguatera or similar diseases in the
Indian Chronicles written by Pedro Martyr de Angleria in 1555.
There are also more specific reports in the Indian Ocean in 1601
and in the South Pacific 1770 when Fernandez de Quiros crew
showed symptoms of seafood poisoning. Besides, in 1792 itwas
reported in French Polynesia. However, the first detailed clinical
description was written in 1774 on the islands of New Caledonia,
by the English navigator Captain James Cook. We also know
that in 1880 Dr. John Vilano reported some criteria on those fish
that caused Ciguatera poisoning.

Reports have been published worldwide. In Cuba, for example,
there is information written by Spanish sailors, but it was actually
published for the first time in Havana in 1787 by the Portuguese
Antonio Parras, who describes how his family suffered seafood
poisoning symptoms.

During the eighteenth and nineteenth centuries the term
Ciguatera was used interchangeably for all kinds of poisoning
caused by seafood (kinds of ichthyosarcotoxism), except from
those produced by tetradotoxina; but scientific development on
the subject and current knowledge have changed the use of the
term Ciguatera just for this specific kind of food poisoning.
However people who live in less developed geographic areas or
in areas where they do not have health care tend to confuse
other types of poisoning outbreaks with Ciguatera.
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As to the etymology of the word, Ciguatera has had several definitions including that of the English citizen who said that
he got the disease after eating "seawater fish" (fish of the sea) in Cuba. Thus, the term comes from the eighteenth
century, from the Aboriginal word or Cigua Sigua, a common name for a gastropod mollusk (Cittarium pica) called siwa in
the English-speaking Caribbean. This mollusk is common in the rocky coasts and is preferred raw and marinated in
lemon juice. Symptoms related to this snail are similar to those of Ciguatera poisoning and hence the Spanish
conguerors expanded the term and used it to refer to this gastropod and its consumption. Finally, the word Ciguatera was
used in 1787 by the biologist Antonio Parra in his description of paralytic shellfish poisoning, and then the Cuban
naturalist Felipe Poey used it to describe similar cases.

Knowledge on ciguatera has grown significantly over the last five decades. In 1959 Randall proposed that it is
transmitted through the food chain because herbivorous fish eat toxic microalgae, which in turn, are consumed by
predator fish. In 1967, Scheuer isolated and identified a Ciguatoxin and ten years later, Yamamoto and colleagues
identified a species of dinoflagellate that produce toxins. Despite what has been achieved, many questions still remain
unanswered, including how itis spread, how the chemical structures of biotoxins evolve and transmit the disease. Itis not
clear either why or when toxins are generated, or their relationship to environmental variables, all of which are current
subject of scientific research in various parts of the world.
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Glosario

Algas epifitas: Alga que vive sobre un sustrato biético.

Algas sésiles: Alga que vive fija a un sustrato.

ANCA: Algas Nocivas del Caribe, Grupo de Trabajo de Algas Nocivas del Caribe (ANCA, IOCARIBE), el cual pertenece
al Programa HAB (Harmful Algae Bloom) de la I0C (Intergovernmental Oceanographic Comision of UNESCO).
Artralgias: Dolores musculares.

Bradicardias: Persona con menos de 60 pulsaciones por minutos o por debajo de su ritmo normal.

Cadena trofica: Es la formada por un grupo de seres vivos que tienen entre si relaciones de alimentacion y que van
subiendo en niveles jerarquicos o relacionandose, como por ejemplo: vegetales, herbivorosy carnivoros.
Dinoflagelados: algas microscopicas unicelulares, con dos flagelos que pertenecen al grupo de las Dinophyceae, que
es uno de los grupos de mayor aparicion en fitoplancton y principal responsable de los fenémenos de marearoja.
Disestesia: Sensacioninversade latemperatura

Disfagia: Se nombra asi ala dificultad de digerir.

Disurias: Dolores durante la miccion.

Endémica: Animales o plantas propios de una region, zona o pais. Se dice también de la enfermedad que imparta de
manera sostenida en el tiempo unaregién o zona determinada o grupo de paises.

ETA: Enfermedades Transmitidas por Alimentos.

Intoxicaciones alimentarias: Se considera toda aquella enfermedad provocada por la ingesta o consumo de
alimentos, cuyo contenido presenta algin tipo de toxinas

Mialgias: Dolor en los masculos.

Morbilidad: Es la suma de las enfermedades que afectan auno o mas individuos durante un tiempo determinado.
Parestesia: Se define como la sensacion anormal de los sentidos o de la sensibilidad general que se traduce por una
sensacion de hormigueo, adormecimiento, acorchamiento.

Periodo de incubacion: Es aquel tiempo que transcurre entre la ingesta del alimento con algun tipo de toxina y la
aparicion de los primeros sintomas. De manera general estos tiempos ocurren entre 30 minutos y hasta 30 horas, pero
pueden oscilar en funcién de los factores de la toxina, forma de ingestay el estado del paciente.

Prurito: Picazén o comezdn en el cuerpo producto de contacto fisico con plantas o productos quimicos o por efectos de
alimento ingerido que provoca intoxicacion.

Sintomas: Son aquellas manifestaciones de molestias generales o gastrointestinales variables como nauseas,
vomitos, diarrea, etc. o también manifestaciones neuroldgicas o cardiovasculares, las cuales estan en dependencia del
tipo de toxina, los peces laregién y/o la cantidad ingerida.

Taquicardias: Cuando el corazén presenta una frecuencia de su ritmo cardiaco superior a la que es normal para una
personaen cuestion.

Toxinas: Se denomina a todos aquellos compuestos que producen perturbaciones fisicas, fisico-quimicas o quimicas
en el organismo humano, atacando sus procesos vitales o interfiriendo en su funcionamiento normal, de manera
permanente o transitoria.

Transvector: Dicese del hospedero marino de las toxinas las cual se transmite dentro de la cadena tréfica.

Zona de surgencia: Es aquella area marina donde se produce un fenémeno de afloramiento de nutrientes, lo cual hace
favorable las condiciones que se produzcan proliferaciones de algas aunque estas condiciones no son definitorias.



Amnesic Molluscum Poisoning: VAM or ASP (Amnesic Shellfish Poisoning) caused by Ac. Domoic.

ANCA: Harmful Algal from the Caribbean, Working Group Harmful Algal Caribbean (ANCA, IOCARIBE), which belongs
to the Program HAB (Harmful Algae Bloom) of the IOC (Intergovernmental Oceanographic Commission of UNESCO).
Arthralgia: Muscle aching.

Bradycardia: Apersonwith less than 60 heart beats per minute or below its normal rhythm.

Diarrheic Molluscum Poisoning: VDM or DSP, diarrhetic Shellfish Poisoning, caused by Ac. Okada.

Dinoflagellates: microscopic single-celled algae with two flagella that inhabit the marine environment. They belong to
the Dinophyceae, which is one of the largest groups that appear in phytoplankton, and they are primarily responsible for
thered tide phenomena.

Dysesthesia: Feeling inverse temperature.

Dysphagia: Term used to describe the difficulty in swallowing.

Dysuria: pain during urination.

Endemic: Animals and plants typical of a region, area or country. This term is also used for the disease that remains
steadily overtime in a given area or region, or in a group o countries.

Epiphytic algae: Algae that lives and takes advantage of features or functions of a substrate or plant.

FBD: Foodborne Diseases.

Food chain: It is formed by a group of living things that establish food relationships and that show a hierarchal
organization or that socialize, for example: plants, herbivores and carnivores.

Food poisoning: Any disease caused by eating food which has some type of toxin.

Incubation period: It is that time between the intake of food with some type of toxin and the appearance of first
symptoms. Generally these times occur between 30 minutes and up to 30 hours but they can vary depending on the
factors of the toxin, the way it was taken, and the conditions of the patient.

Itching: caused by physical contact with plants or chemicals, or by ingesting food that causes intoxication.

Myalgia: Paininthe muscles.

Morbidity: Is the sum of the diseases that affect one or more individuals during a certain time.

Neritic zone: specific area of the fishing zone, as defined in the coastal zone, where there is usually an abundance of
phytoplankton.

Paralytic Shellfish Poisoning: VPM or PSP, Paralytic Shellfish Poisoning, or PSP (saxitoxin).

Paresthesia: Defined as the abnormal sensation of the senses or sensation which is generally shown as tingling or
numbness.

Paresthesias: Feelings or sensations that include numbness or tingling, among others that occur in the skin and that are
caused by abnormal orinduced alterations in the nervous or circulatory system.

Tachycardias: When your heart has a higher rate frequency than normal.

Transvector: used to describe the host of marine toxins which are transmitted in the food chain.

Toxins: Those compounds that cause physical, physical-chemical or chemical disturbances in the human body,
attacking their vital processes or interfering with their normal functioning, either permanently or temporarily.

Sessile algae: Algae that lives attached to a substrate.

Symptoms: Those manifestations of general discomfort or gastrointestinal variables such as nausea, vomiting,
diarrhea, etc., or even neurological or cardiovascular manifestations, which depend on the type of toxin, the region of the
fish and/ or the amount of fish ingested.

Upwelling area: An area where the flow of nutrients phenomenon occur favoring conditions for algal blooms, although
not always definite.

Venom Neurotoxic Molluscum: VNM or NSP (Neurotoxic Shellfish Poisoning) caused by brevetoxins.
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