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ABSTRACT
The following forms of seafood poisoning have been confirmed:
Ciguatera,Clupeotoxism J.etrodotoxism,Se6mbrotocism,Ichthyo-ootoxis[ri
(.from deep water),mullet poisoning,Crab poisoning, paralytic shellfish
poisoning and canned fish poisoning.
Ciguatera represents 96.4 per cent of all documented cases of
marine food poisoning. From a total of 925 cases reported in the
period between 1975 to 1983, the annual incidence rate is seen
to
vary from 3-57 cases per 100,000 of population. Fish species belonging to the families LUTJANIDAE,SPHYRAENIDAE,SERRANIDAE and CETHRINIDAE
constitute the mayor ciguatoxic species, with ACANTHURIDAE
and
SCARIDAE forming less than one per cent of all toxic fishes. Although
there is common belief that toxicity is seasonal, being the highest
in summer months, analysis of the recorded cases does not support this
view* the occurence of the causative organism, Gambierdiscus toxicus,
has been confirmed from Fiji. Although the Ciguatoxic species of fish
are banned for sale> Sales figures from municipal markets shows that
species implicated in Ciguatera constituted approximately 42.5 percent
of all bottom dwelling lagoon and reef fishes sold in 1982. In the
absence of a quick and reliable test for toxicity, ciguatera continues
to pose public health and a fishery problem.
Clupeotoxism is very sporadic in outbreak,having caused fatalities at Levuka,Bega and Namuka Islands. It has caused the highest mortality of all forms of marine food poisoning. Toxicity has been con-
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-2firmed in three species of fishes : Atherinomorous 1acunosa( family:
ATHERINIDAE), Herkiotsichthys qaudrimaculatus and Sardineiia sirm
(family:CLUPEIDAE). Initial investigations have revealed that the
fat soluble fraction of mainly viscera has at least three toxins.
Also, a quick acting toxin has been found in.the water-soluble fraction. The outset on clupeotoxicity is very acute and death has been
recorded withal/2 hour to 11 hours after ingestion of the fish. The
causative organism(s) appear to be in the plankton on which these
species feed.
A new form of poisoning, arising out of the gonad and liver of
Etelis o»pusfta.ft6 and Epinephelus septomfasciatus , from deep water ,
have, been recorded. Two separate toxins from the roe of E. ce-w&oans
have been confirmed. Both,human symptoms and chromatographic properties
of the toxins indicate that the poisoning differs from any of the
previously known ichthyo-ootoxisms such as ciguatera, dinogunellin
poisoning and hypervitaminosis A.
Eleven cases of scombrotoxism have been included in health Ministry case records since 1975. The fish species invplved appear to be
Rastrelliger kanagurta, Rastrelliger branchysoma(family:SCOMBRIDAE),
and Makaira sp.( family: ISTHIOPHERIDAE).
Five cases of shellfish poisoning have been treated at government hospital since 1975, including a single case of fatality from
the consuption of Anadara antiquata in 1980.
Death of two sisters resulted from a meal of Zosimus aeneus in
1968, on the island of Serua.High levels of toxicity have been demonstrated in Z. aeneus and Atergatis floridus from Suva barrier reef.
Tetrodotoxism is very rare in occurence but three women, off Ra
coast,were afflicted in 1974. Two women who ate roe of the fish died
but one who ate only flesh survived.
Thirteen cases of mullet poisoning have been documented since
1975. The species involved is Crenimugil crenilabis. Kamba point, on
the Southeast Viti Levu is claimed to produce mullet with poisonings.
In 1982 outbreak of canned fish poisoning in several districts
of Fiji were reported. Two persons reportedly died after meals of two
separate brands of canned fish.

-3-

Marine food poisoning must be regarded as a potentially important
public health and fishery problem. Testing facilities for continuous ^-surveillance and research to identify causative organisms, characterization
of toxins and easy, quick and reliable method^)of identifying toxic
species must be empahasized.
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The first comprehensive review of the incidence of fish poisoning
in Fiji was published by Banner and Helfrich (1964).

Subsequently,

Lomani (1974),. Sorokin (1975), Bagnis (1976), Shiri Chand (1977),
Narayan (1980), Raj (1981) and Yasumoto (1981), have given accounts
of marine food poisoning in Fiji Islands.

The Ministry of Health,

Government of Fiji, has accumulated case reports from all hospital
and medical centres since 1975, except for the year 1980, on
standardized forms (see Appendix 1 ) .

From available reports and our studies, the following forms of
poisonings arising from the consumption of marine foods have been
confirmed:
(i)

Ciguatera

(ii)

Clupeotoxism

(iii)

Tetrodotoxism

(iv)

Scombrotoxism

(v)
(vi)
(vii)
(viii)
(ix)

Ichthyo-toxism - from deepwater fish
Mullet poisoning
Grab poisoning
Paralytic shellfish poisoning
Canned fish poisoning.

In Figure 1 the incidences of various forms of poisonings are
summarized and the fatal cases, in recent years, presented in
Figure 2.

-2CIGUATERA
Giguatera represents 96.4 per cent of all documented cases of marine
food poisoning (Figure 1 ) , Outbreaks of ciguatera} per each month,
over the period 1975-1983, are summarized in Table 1.

The total

number of cases reported, 925 in all, represent only persons who
sought medical treatment; therefore, the actual incidence rate
would be much higher than the figure.

From Table 1 the annual rate

reported per 100,000 population is seen to vary from 3-57.

Inspite

of relatively very high morbidity rate, in comparison to all other
forms of marine food poisoning, only a single person is reported
to have died from ciguatera after several days of hospitalization
(see Narayan, 1980, for details).

Gases of ciguatera have been confirmed from throughout the Fiji
Islands (Figure 3) but toxic areas are spotty in distribution and
the outbreaks somewhat unpredictable.

The occurrence of the

causative organism, the dinoflagellate, Gambierdisous toxioua, has
been confirmed (Yasumoto - pers. comm. in Fiji).

Fish species and

the frequency with which they have been cited in ciguatera from 925
medical cases, are given in Table 2. Lutjanus bohar, and thus the
family LUTJANIDAE, represent the largest number of poisoning cases.
This is followed by the families SPHYRAENIDAE, SERRANIDAE and
LETHRINIDAE.

The large percentage of unknown species (11.24%) is

a result of inadequate data from the patients and/or inability of
medical officers to identify the fish.

It is noteworthy that

ACANTHURIDAE and SCAR1DAE form less than 1% of all fish involved
in toxicity.

This is in direct contrast to reports from Tahiti

where Bagnis (1967) reported 65% of poisonings owing to ACANTHURIDAE.

In Fiji, there is a general belief that toxicity is seasonal, from
October to February or March, coinciding with the rainy season and
the rising of Balolo viridis worm which has been wrongly implicated
as a causative agent for poisoning.

The analysis of all reported

case histories by month (Figure 4) fails to show a clear picture on
seasonality.

Further studies are required to establish

scientifically If indeed there is a seasonal increase in toxicity
of ciguateric fish.

-3Several species of fish have been tested for toxicity in our
laboratory by the standard mouse assay test after partial purification of the toxin through solvent-solvent partitioning.

The highest

toxicity scores of the flesh and viscera of the species in which
toxin was detectable are given in Table 3.

It is clear from the

Table that viscera always showed higher toxicity scores, in
comparison to the flesh.

The most toxic species, Lutjanus bofoar,

was tested from several localities (see Figure 5) to determine
"hot spots" but the results, presented in Table 5, failed to show
excessively toxic areas.

Also, there appeared to be no correlation

between the size of the fish and the level of toxicity but the liver
proved to be more toxic than the flesh.

In 3 specimens the liver

had significantly high level of toxicity when none was detectable
in the flesh.

In Table 6 the frequency of clinical symptoms recorded by medical
officers from 925 cases of ciguatera treated at hospitals in Fiji
are given.

Sorokin (1975), Shiri Chand (1977) and Narayan (1980)

have published further analysis of clinical symptoms and the
symptomatic treatment generally administered.

The main ciguateric fish species are banned from sale in the
municipal markets.

In Suva market, coloured illustrations of these

fishes are displayed, but, as data in Table 4 shows, these species ,
are still sold!

The sales figures show that species implicated in

ciguatera constituted approximately 42.5 per cent of all bottom
dwelling lagoon and reef fishes sold in Fijian municipal markets
in 1982.

In the absence of a quick and reliable test for toxicity

ciguatera continues to pose a public health and a fishery problem.

CLUPEOTOXISM
Outbreaks of clupeotoxism have been reported from Beqa (P.I.M.,
1956), Namuka Island (Stone, pers. comm.) and Levuka (Banner and
Helfrich, 1964; Lomani, 1974; Ministry of Health, case reports
Government of Fiji; Govind, pers. comm.).

See Figure 6 for locations.

Incidence of this form of poisoning, locally called "Daniva poisoning",
is very poorly documented but from Figure 2 it is evident that it
has caused the largest number of fatalities (9, in recent years).

-4Since outbreaks of clupeotoxism are very sporadic throughout the
worldj che only experimental studies on this form of poisoning are
the collaborate research between our laboratory and Professor
Yasumoto's laboratory in Sendai, Japan.

Three species of fish (Table 7 ) , namely, Atherinomorous lacunosa
(family: ATHERINIDAE), Herklotsichthys quadrimaculatus and
Sardinella sirm (family: CLUPEIDAE) have demonstrated the presence
of clupeotoxins in the standard mouse assay tests, following
injection of partially purified extracts of toxins through solventsolvent partitioning.

The toxicity scores of the viscera were

always higher than that of flesh ( Table 8 ) .

Initial investigations have revealed that the fat-soluble fraction
of viscera contains at least three different compounds: The first
is free fatty acids group which kills mice by intraperitoneal
route but gives no harm by oral administration.
has a polarity similar to that of ciguatoxin.
short period at high concentration.

The second toxin
It kills mice in a

The third component is a

highly polar compound(s) and acts very slowly.

There is also a

quick-acting toxin in the water soluble fraction of the viscera.
Thus, the second fat-soluble toxin and the water-soluble toxin may
account for the acuteness of clupeotoxism, but clearly, further
studies are urgently needed to characterize these toxins.

As a result of high mortality rate and acuteness of occurrence, very
few documented literature exists on clinical symptoms.

In Table 9

the symptoms published by Banner and Helfrich (1964) and Lomani (1974)
are given.

Death has been reported to occur within \ hour to 11 hours

but some cases have been successfully treated (P.I.M., 1956;
Dr Govind, pers. comm.).

In an attempt to find the causative agent for clupeotoxism, the
plankton from Levuka wharf was concentrated by pumping large volumes
of seawater through fine-mesh (30

) sieves.

The plankton thus

concentrated was tested for toxicity by the standard mouse assay
test after solvent extraction.

It was found to be toxic and since

clupeotoxic fishes from Levuka are planktivarous it seemed logical
to conclude that plankton may contribute to clupeotoxism.

Further

—5studies are required to specify the causative organism.

TETRODOTOXISM
This form of poisoning is very rare in Fiji.

The only documented

occurrence has been reported by Lomani (1974).

In August 1974,

three women were afflicted with this poisoning, off the coast of
Ra.

Two of the women who ate the roe died in \ hour while the

third who ate flesh only survived.

It is common knowledge in Fiji

that puffer fish (Sumusumu) are toxic and generally these are
avoided.

Those who eat them usually remove the liver, roe and

skin.

MULLET POISONING
13 cases of mullet poisoning have been recorded since 1975.
species involved is Orenimugil orenilabis.

The

Kamba Point, on the

South East Viti Levu is claimed to produce mullet poisoning but in
all reported cases, seeking hospital treatment, localities where
offending fish were caught were not identified.

Since mullet

poisoning produces only mild effects, this is not a serious form o£
poisoning.

DEEP SEA FISH
GONAD AND LIVER POISONING
In January 1982, 9 persons from Lauthala Island were poisoned after
eating roe and liver of a snapper, Etelis corusoans, and a grouper,
Epinephelus septomfasciatus, caught on the Vuna Seamount, at a depth
of 269 metres.
Taveuni Island.
3 days.

All nine cases were treated at Waiyevo Hospital,
Three adults and one child were hospitalized for

The symptoms of poisoning developed some six hours after

ingestion of the meal and included vomiting, severe headache, chest
pain, general body ache, diarrhoea, thirst and overall body
weakness.

The roe from the patients' meal was proven to contain

two lipid-soluble toxins from standard mouse assay after solvent
extraction.

Fresh roe of E. coruscans caught off Beqa Island and

Dravuni Island confirmed the presence of toxins.

Additionally,

the liver of E. corusoans also had the presence of a toxin.

Both, human symptoms and chromatographic properties of the toxins,
indicate that the poisoning differs from any of the previously

-6-

known ichchyotoxisms
tyot
such as ciguatera, dinogunellin poisoning
and hypervicaminosis A.

E, aoruscans is an important deep water and highly-priced fish
resource hence toxicity of its viscera and gonads must be seriously
considered and care taken to remove them before sales.

SCOMBR0T0XISM
Eleven cases of scombrotoxistn have been included in Health Ministry
case records since 1975.

The fish species involved (see Table 10)

appear to be Rastrelliger kunagurta, Rastrelliger brachysowa
(family: SCOMBRIDAE) and Makaira sp. (family: ISTIOPHERIDAE).

SHELLFISH POISONING
Five cases of shellfish poisoning have been treated at Government
hospitals since 1975.

The best known case, a fatal one, was that of

a Police Sergeant who died in 1980 after a meal of the bivalve,
Anadara antiqvata, the most abundant marine shellfish sold in
municipal markets.

CRAB POISONING
Death of two young sisters occurred on Serua Island in 1968 after
they had eaten the reef crab, Zosiwixs aeneus (see Hashimoto, 1979).
Recently, our laboratory has tested five species of crabs, commonly
occurring on Suva Barrier Reef, for paralytic shellfish toxins (Raj
et al., 1982).

All the specimens of Atergatis floridus were found

toxic with toxic scores varying from 3-717 mouse units per gram
tissue.

Toxicity level of Zosimus aeneus was significantly Lower

see Table 11) than that of A. floridus.

The different level of

toxicity between the two species seemed explainable by the difference
in the distribution of the causative calcareous alga, Jania sp., in
their respective habitats.

Toxicity was not confirmed in specimens

of Carpilius maculatusj Carpilius convexus and

Eriphia sebana.

A. floridus contained saxitoxin (55-60%), neosaxitoxin (35-40%),
gonyautoxin-II (less than 5%) and a new toxin tentatively coded
PBT (1%). Z. aeneus contained the same components, with additional
trace amount of gonyautoxin-I and III, but neosaxitoxin was the
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major component in this species.
*

Comparison with the results of

Okinawan specimens suggests that the toxin profile is specific
to species.

CANNED FISH POISONING
In 1982 outbreak of canned fish poisoning in several districts of
Fiji were reported.
canned fish.

Two persons reportedly died after meals of

Our laboratory tested the toxicity of some brands

of canned fish.

In two brands, significantly high levels of lipid-

soluble toxins were detected, mainly in viscera, in mouse assay
tests, following extraction and partial purification of toxin(s)
by solvent-solvent partitioning - a method similar to one for
ciguatera and clupeotoxism employed by us.

The Health laboratory

also found sporogenes in the same production batches.

The

investigations are still continuing.

SUMMARY

4
!

1.

•i *

Eight forms of naturally marine food poisoning have been
confirmed from Fiji.

In addition, canned-fish poisoning has

also occurred recently.
2.

Ciguatera has the highest morbidity rate but clupeotoxism
has claimed the largest number of lives.

3.

Giguatera is not only a public health problem but it also
affects the utilization of the bottom-dwelling lagoon and
reef fishes which comprise about 42.57. of such fish sales
in municipal markets.

4.

Apart from our laboratory, set up with the assistance of
Toyota Foundation and Professor Yasumoto's laboratory, no
reliable testing facilities for toxic marine foods exist
in the South Pacific Islands.

5.
«

.

It is considered very important that the testing facilities
be strengthened and research on unsolved marine toxins
intensified for better public health and much greater

•

._

utilization of the marine resources of Fiji and other
Pacific Islands.
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