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Detection of PSP Toxins

Challenges

Multiple toxin forms
Biotransformation
Complex sample matrices
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Detection Methods: Approaches

® provide integrated measure of
toxin congeners present

® rapid

® sensitive

® high throughput

® low cost

® little technical expertise

Analytical Methods

® provide quantitative measure
of individual toxin congeners present

® sensitive

® quantitative

® definitive

® expensive

® technical expertise




Assay Methods for Marine Biotoxins

Animal Assays In Vitro Assays
accounts for toxicokinetics do not require live animals

Functional Assays Structural Assays
Receptor Assays _Immunoassays
radioligand binding assay antibody-based recognition

using tissue homogenates

Molecularly Imprinted Polymers
Enzyme Assays synthetic receptor recognition
inhibition of product formation
using purified enzyme

Cell Assays
biological response
using living cells




Comparison of Two Workhorse Assays: Receptor vs ELISA

Receptor Assay Immunoassay
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Measures PSP toxin analogs
based on degree of structural
recognition by the antibody

Measures integrated toxic potency
of all PSP congeners based on
relative affinity to the receptor




Receptor Assays for Marine Algal Toxins

Toxin Classes: saxitoxin, brevetoxin, ciguatoxin, domoic acid

standard or sample with
membrane preparation

3. Remove unbound 3H
ligand by washing and
filtation

4. 3H ligand bound to receptor
sites determined by liquid
scintillation counting

detection limits in nM
range

assay response is
proportional to the
binding affinity of each
toxin congener

provides measure of
integrated toxic potency
of all toxin congeners
present




Receptor Assays: High Throughput Format

total assay time 3 h

13 samples/plate in
duplicate at 3 dilutions

minimal technical
training




SH STX Binding Competition Curve
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Limit of detection ~5 ng/ml in a sample extract




PSP Receptor Assay: Potential as a Regulatory Tool

Method Comparison of Receptor Assay vs AOAC Mouse Bioassay
for Determining PSP in Shellfish Extracts
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Correlation coefficient r = 0.9464




Interlaboratory Comparison: Mouse Bioassay vs Receptor Assay

(NOAA Charleston, California Dept. Health Services, Maine Dept. Marine Resources)
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** Assays agree well above the regulatory limit of 80 pug/100 g shellfish




Interlaboratory Comparison: Mouse Bioassay vs Receptor Assay

(NOAA Charleston, California Dept. Health Services, Maine Dept. Marine Resources)

ug STX equiv/100 g
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** undiluted sample matrix may cause underestimate in mouse bioassay < 80 mg/100 g shellfish
NOTE: Similar discrepancy observed HPLC vs mouse bioassay
(Study currently pending availability of *H STX)




PSP Receptor Assay: Environmental Applications

Method Comparison between Receptor Assay and
HPLC Analysis of Phytoplankton Extracts
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Correlation coefficient r = 0.8781




PSP Receptor Assay: Utility in Identification of Trophic
Transfer of Saxitoxins to Endangered Right Whales
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between values as determined by
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as determined by RBA and
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PSP Receptor Assay:
Application to Exposure Assessment in Humans
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Summary

Receptor assays are advantageous over other testing methods when
a measure of total toxic potency is desired

The PSP receptor assay has become a robust, high throughput
“workhorse” assay, with demonstrated utility in:
shellfish testing
environmental monitoring
human exposure assessment

Acceptance of the PSP receptor assay for regulatory purposes requires
formal interlaboratory calibration and provision of adequate long-term
supply of reagents, both at the international level




Conclusion

The NOAA Marine Biotoxins Program strongly
supports the role of the IAEA in leading the effort to
bring the PSP receptor assay to international

acceptance as a monitoring/regulatory tool for PSP
toxin testing in seafoods and environmental samples

F. M. Van Dolah
G. J. Doucette






