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Evaluation of Hawaiian reef fishes with
the solid-phase immunobead assay
(SPIA)

This study was published in the Journal of
Clinical Laboratory Analysis in 1993. It presents
data on the evaluation of a laboratory-made
ciguatera testing system based on the solid-
phase immunobead assay (SPIA) for the
detection of ciguatoxin and related polyethers
in Hawaiian reef fishes. The SPIA was
performed on fish caught by volunteer
fishermen throughout the State of Hawaii.

A total of 1,067 fish representing 61 different
species was tested by the SPIA system, as
reported in the Journal of Clinical Laboratory
Analysis in 1990. Of the 1,067 fishes tested, 510
were from theisland of Oahu, 402 from Hawaii
(Big Island), and 75 from Maui. Other fish
included 23 from Molokai, 20 from Kauai and
7 from Lanai. Twenty per cent of the total fish
tested were positives, 41 per cent borderlines
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and 39 per cent negatives in the SPIA assay.
The highest percentages of SPIA-positive fish
were from theisland of Hawaii (27%), followed
by Oahu (19%) and Kauai (15%).

These results correlate with the incidents
reported from the State Department of Health
of actual ciguatera fish poisoning in the State
of Hawaii.

Unfortunately fishin all categories were eaten,
though warnings strongly emphasised that all
borderline and positive SPIA-tested fish were
not tobe eaten. All 332 negative fish eaten (80%
of 416 fish) caused no poisoning, therefore no
false negatives.

However, of the 201 borderline SPIA value fish
eaten (46% of 433 fish), 4 caused ciguatera



SPC Ciguatera Information Bulletin #3

October 1993

poisoning symptoms. These fish included 2
papio (Caranx sp.), 1 mullet (Mugilcephalus),
and 1 po’ou (Cheilinus rhodochrous). Finally of
the 17 SPIA-positive-tested fish eaten (8% of
218 fish), 5 caused ciguatera poisoning. This
involved 2 papio (Caranx sp.), a kole
(Ctenochaetus strigosus), an uhu (Scarus) and a
weke (Mulloidichythys auriflamma).

The SPIA test used by the fishermen was
successful in protecting the public when SPIA-
negative fish eaten caused no illness, that is,
there were no false negatives.

We have contended that a person who is
genetically more susceptible, or has had long-
term exposure to reef fish consumption in
endemic regions, will be most likely tobecome
ill from eating SPIA-borderline or positive
fishes. Indeed, this appeared to be the case.

The data suggested that the probability of
getting ill with SPIA-positive fish is 1 out of 3;
with the borderline fish, 1 out of 50. As
indicated, if the fish is negative by SPIA the
possibility of ciguatera is nil. The Caranx spp.
(papio or ulua) appeared to be the major
culprits causing ciguatera. This is compatible
with the Department of Health reports for
ciguatera in Hawaii.
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