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Tetrodotoxin Poisoning

Reported by Mr. TSANG Yiu Yuen, Research Officer
Veferinary Public Health Section, and
Dr. Anna S. P TANG, Research Officer

Risk Assessment Section

Centre for Food Safety

Summary of Incident

In March 2007, a food poisoning outbreak was
reported in Zhanjiang in Guangdong H:)rovince with
one patient died after the consumption of a toxic goby,
Yongeichthys criniger.

Y. criniger, a member of the Gobiidae family, is
one of the few gobies that develop a powerful poison
called tetrodotoxin, which also occurs in some puffers.
This toxic goby looks similar to another member of
the Gobiidae fémily, edible mudskippers for example
Boleophthalmus pectinirostris which is a very common
non+oxic food fish species in China. Therefore some
people initially thought that the fish poisoning was
caused by the consumption of mudskipper.

Tetrodotoxin-containing goby species are rarely
found in Hong Kong. None of tKe food fish species of
goby available in the local market have been reported
fo contain tetrodotoxin.

What is Tetrodotoxin?

Tetrodotoxin is a potent marine neurotoxin, named
after the order Tetraodontiformes with which it is
commonly associated. Puffer fish (see illustrations) and
porcupine fish are common examples of fish containing
tetrodotoxin under this order. Tetrodotoxin has also
been isolated from other animal species including goby,
shellfish, California newt, parroffish, frogs of the genus
Atelopus, the blueringed octopus, stogish, angelfish,
and xanthid crabs.

Tetrodotoxin is considered likely to be produced by
marine bacteria that are often associated with marine
animals. In puffer fish, the distribution of tetrodotoxin
is mainly in the ovaries (eggs), liver and skin. The flesh
is normally free of toxin. I%owever, flesh of some toxic
gobies such as Yongeichthys nebulosis also contains
tetrodotoxin.
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lllustrations: Some species of poisonous puffer fish. Left, Green
rough-backed puffer (Lagocephalus lunaris); right, Yellow fin
pufter (Takifugu xanthopterus)(courtesy of Agriculture, Fisheries
and Conservation Department)
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lllustration: Dried porcupine fish (courtesy of Hong
Kong Poison Information Centre)
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Tetrodotoxin is heatstable and therefore likely to remain
in fish tissue after food preparation steps (e.g. cooking and
drying). Eating fish containing tetrodotoxin such as puff?er fish
and porcupine fish can therefore be hazardous.

Toxicity of Tetrodotoxin

In human, the lethal dose of tetrodotoxin is around 1 to
2 mg and the minimum dose necessary to cause symptoms
has been estimated to be 0.2 mg. The onset of symptoms of
tetrodotoxin intoxication usually occurs from 10 to 4§minutes
after inﬂestion, but may be delayed by three hours or more.
Paraesthesia appears in the face and extremities, which may
be followed by dizziness or numbness. Nausea, vomiting,
diarrhoea and epigastric pain may also be present. Later,
respiratory symptoms such as rapid breathing may follow.
Low blood pressure, convulsions and irregular Eeqrt rate may
occur. In most instances, the patients retain consciousness
until shortly before death, which usually takes place within
the first six hours. All humans are susceptible to tetrodotoxin
poisoning. There are currently no known antidotes or
antitoxins to tetrodotoxin. The  treatment of symptoms is
therefore supportive.

There are differences in toxicity and toxin distribution
in tissues among different puffer fish species. In addition,
seasonal, individual and local variations of ftoxicity and
toxin composition in puffer fish are occasionally observed.
Tetrodotoxin poisoning may be caused by ingestion of only a
small amount of puffer fish.

Past Tetrodotoxin Poisoning Cases in Hong Kong

Local cases of tetrodotoxin poisoning occur but are
uncommon. In the past three years, there had been five
cases of food poisoning, affecting twelve people, due to
tetrodotoxin reported to %e Department of Healtﬁ. Of these,
four cases (involving eleven people) were related to the
consumption of puffer fish and the other one (affecting one
person) was suspected to be related to the consumption of
dried porcupine fish product (see illustration). The patient
developed symptoms compatible with tetrodotoxin poisoning
after consuming a soup made from dried porcupine fish.

Advice to the Trade and Consumers

In Hong Kong, all food available for sale on the market
must be fit?or human consumption and the trade should pa
particular attention to the import and sale of fish and fis
products to ensure they are sate for consumption. Consumers
are advised to avoid purchasing, and dressing puffer fish,
porcupine fish or unknown fish for consumption on their
own.

Further Information

Further information on the fish species may be available
from the Hong Kong Marine Fish Database maintained by the
Agriculture, Fisheries and Conservation Department.
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lllustration: Examples of
food that are allergenic
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Allergens in Food

Reported by Mr. Arthur YAU, Scientific Officer
Risk Communication Section, Centre for Food Safety

Life can be difficult for people suffering from food allergy.
While most people can enjoy at will common food items like
soft drinks, nuts, bread, noodles and dim sum, the situation
for allergy sufferers is rather different. Many allergy sufferers
have to do their own “detective work” to figure out whether
substances they are allergic to are present in the food they wish
to eat. If their detective work fails, they will suffer badly as
a result. Studies in Europe showed that about one to three
percent of the adults and four to six percent of children suffer
from some types of food allergies.

What are Food Allergens?

Food allergens are food that can cause food allergies, where
they cause an immunologic response in sensitive individuals.
There are more than 70 types of foods that are reported to be
allergenic. They include cereals containing gluten, crustaceans,
eggs, fish, milk, tree nuts, peanuts and soybeans and their
products. In addition, some food additives can also cause food
allergy. The most common one is sulphite. These eight groups
of allergens cause the bulk of the food allergy cases. Besides,
people may also have abnormal reactions to foods without
involving an immunologic response, such as those individuals
who are intolerant to lactose may develop diarrhoea after
taking milk. These reactions are more accurately described as
food intolerance.

Why are Food Allergens so Significant to Some People?

People who suffer from food allergy may develop adverse
reactions to the food allergen, even in minute quantity, that are
otherwise perfectly normal to the rest of the population. In the
worst case, anaphylaxis, which is a severe systemic allergic
reaction involving many parts of the body like airway, lung,
gastrointestinal tract and skin can occur minutes affer contacting
an allergen. Immediate medical attention is necessary in these
cases to prevent serious consequences. Other common allergic
reactions include vomiting, abdominal pain, asthma, rhinitis,
angioedema, urticaria, etc. Although not fatal, they do inflict
sufferings to allergic persons.

Why is it Difficult to Tell Whether a Food Contains
Allergens?

In many cases, the allergenic substances are often major
ingredients in prepackaged food and therefore their presence
should have been clearly indicated on the ingredient list.
However, the allergenic substances sometimes lurk behind
other names in the ingredient list. For instances, lecithin, an
emulsifier, can be produced from soybean whereas whey
protein originates from milk. To make things more complicated,
the traces of allergens may get carried over into the next
product manufactured on the same production line, and
therefore contaminating the product which normally does not
contain allergens. The same scenario can also apply to the
manufacturing of food ingredients.

How can the Food Trade Address the Issue?

Food manufacturers should ensure that the labelling is
accurate and fulfils the local regulatory requirement on the
labelling of food allergens. Accuracy of food allergen labelling
can be improved by (1) knowing whether the ingredients and
food additives used contain allergens; (2) careful production
planning, prevention of allergen contamination and proper
cleansing procedures; (3) indicating on the label when
contamination with allergen is unavoidable.
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lllustration: Star Fruit
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lllustration: Grass Carp

With the enactment of the Food and Drugs
(Composition and Labelling) (Amendment) Regulation
in July 2004, all prepackaged food are required to
indicate the presence of the eight allergens according to
the requirements of the Regulation. The three-year grace
period will lapse on 9 July 2007. People who suffer from
food allergy will have less detective work to do and have
an easier life!

Patients Suffering From Kidney Diseases
Should Refrain From Eating Star Fruit

On 14 March 2007, Macau Health Bureau alerted
public with kidney diseases to avoid eating star fruit
or products containing star fruit. The alert arose when
two patients with chronic renal failure developed
symptoms of intoxication (including hiccup, vomiting,
impaired consciousness and muscle twitching) after
eating star fruit.

In the past, poisoning cases in relation to
consumption of star fruit have been reported among
patients with chronic renal failure in Brazil, Taiwan,
Hong Kong and Mainland China. It is thought that star
fruit contains high oxalate and moderate potassium
contents, and might contain a toxin which could be
harmful to patients suffering from kidney diseases.
Poisoning has also been reported among healthy
individuals who ingested a large amount of sour star
fruit juice on an empty stomach and in a dehydrated
state.

Individuals with renal failure or impaired renal
function are advised to refrain from eating star fruit and
its products.

Poisoning Caused by Grass Carp Gall
Bladder

The Department of Health recently reported that
a woman was hospitalised with acute renal and liver
failure following consumption of a stewed grass carp

gall bladder.

Gall bladders of grass carp and some other
species of the family Cyprinidae have been associated
with bile-induced hepatitis and renal failure in human.
Such acute poisoning is believed to be caused by
chemicals related to cyprinol. These chemicals could
not be destroyed by cooking, and can affect liver,
kidney, cardiovascular system, and in some cases, the
central nervous system. Death was also reported.

As the gall bladders of the members of the carp
family, including grass carp, common carp, mud
carp, black carp, edible goldfish, silver carp and big
head, contain the toxic substances, the public should
not consume their gall bladders.




