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INTRODUCTION:

Over the past few decades, the occurrence of harmful algal blooms
has increased both in frequency and in geographic distribution
in many areas of the world. This resulted is negative effects both
on public health and on economy. Several algal species, in fact,
can produce potent toxins which affect human health through
the consumption of contaminated seafood or aerosol exposure.
Palytoxin (PITX) is one of the most potent marine toxins known
and is produced, together with its analogues (PITXs), by benthic
dinoflagellates belonging to the genus Ostreopsis, a genus recently
found also in the Mediterranean Sea. Occurrence of Ostreopsis
spp. may therefore result in PITX presence in seafood (250 pg/kg
proposed regulatory limit) and, in order to prevent sanitary risks,
rapid and sensitive monitoring methods for PITX-group toxins are
needed.

MATERIALS AND METHODS:

We recently developed an electrochemical biosensor method
for PITX detection (1). The method is based on a mediated
amperometric measure of the lactic dehydrogenase (LDH) released
by the PITX-induced hemolysis of sheep erythrocytes. In method
development different extraction procedures from mussels were
compared (1, 2, 3) and some of them showed a strong matrix
effect on the assay, with an evident inhibition of the PITX-induced
hemolysis even in presence of high concentrations of toxin.
In this work we assessed the performance of a different, simple
extraction procedure for shellfish testing, evaluating specifically
its efficiency in reducing the matrix effect on the bioassay. The
procedure included the following steps: blending of 10 g of whole
shellfish tissue with 90 ml of PBS, centrifugation (4800 xg at 4°C for
20 min), filtration through a 0.22 um filter, shaking with chloroform
(1:1 v/v) for 15 min followed by centrifugation (12500 xg for 5 min)
and collection of the aqueous phase and, finally, dilution 1:50 of the
retained suspension in PBS.

Analysis was performed on two different shellfish species (mussels
and clams) to assess the response of the extraction to variations of
tissue composition. Samples were prepared by spiking the shellfish
extracts with different concentrations of PITX (0.2, 0.4, 0.8, 1.6, 3.12
ng/ml) and were compared to same toxin concentrations in PBS.
RESULTS:

The results of the experiments showed that the proposed extraction
procedure allowed an almost complete removal of the matrix effect.
The amperometric signal obtained by the haemolytic-enzymatic
assay on shellfish extracts showed a significant agreement with the
results of the blank sample (Fig. 1). The concordance of the results
on mussels and clams confirmed the performance of such procedure
on different kinds of shellfish species.
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Fig. 1: Evaluation of matrix effect: extracts from mussels (panel A) and
clams (panel B) compared to PBS

DISCUSSION AND CONCLUSIONS:

The proposed extraction procedure, by reducing the matrix effect, allows a
significant improvement of the samples preparation for PITX detection by
electrochemical sensor. Additionally, the procedure is simple to perform,
rapid and cost-effective, therefore showing fitness for the use in a rapid
detection method. Further experiments are ongoing to quantitatively
assess the recovery of PITX from matrix.
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