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To provide a quick and 
sensitive method for PSP 
detection
TO MINIMIZE RISK TO HUMAN HEALTH

TO MITIGATE ADVERSE ECONOMIC IMPACTS TO THE 
FISHING INDUSTRY
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Territorial area: 222 M ha

Coastline-36,289 km 
(5th)

Fisheries- 4% GDP

Fish production valued 
at almost PhP 100B

~1M fishermen

Land
14%Coastal

12%
Ocean
74%
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•22 coastal areas 
affected

•2107 PSP cases

•107 fatalities
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commercial fishing boat operators- US$ 
809,524 in 4 days 

shellfish industry- US$ 2.38 million

PSP

economic dislocation of shellfish 
farmers 

the loss of cheaper source of protein 
for the poor

17 m depth avg

200 km coastline

1800 km2
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National Red Tide Task Force (NRTTF)
Inter-agency Committee on Environmental Health 

Pyrodinium bahamense var. compressum
Gymnodinium catenatum

Regulatory level in the Philippines: 40 ug/100g
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Issuance of warning: Presence of toxic 
HAB organism

Closure: > 40 ug/100g or confirmed PSP 
case

Lifting of ban: < 40 ug/100g, organism 
not in active phase once a week sampling 
for 3 consecutive weeks; no PSP case
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••Identification of alternative protocol for PSP Identification of alternative protocol for PSP 
assayassay

••Facility and ExpertiseFacility and Expertise

••InterlaboratoryInterlaboratory and procedure and procedure 
intercomparisonintercomparison

••Capability for the production of the Capability for the production of the 
radiolabelledradiolabelled tracertracer

••Capability for the isolation, purification and Capability for the isolation, purification and 
characterization of characterization of saxitoxinsaxitoxin

••Inclusion into the national red tide programInclusion into the national red tide program
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RECEPTOR BINDING ASSAY

Building facilities, technical skills and relationships 

Inclusion into the national program

Production of 3HSTX

Gamma-labelled STX

tritium-labelling of STX Isolation/purfication of saxitoxinRBA

AOAC 
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INSTITUTIONAL 
ARRANGEMENTS
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PROGRAM:

APPLICATIONS OF NUCLEAR 
TECHNIQUES TO ADDRESS SPECIFIC 
RED TIDE (HARMFUL ALGAL BLOOM) 
CONCERNS

Rapid Assays for the 
Detection of Paralytic 
Shellfish Poisons

Role of Sediments in Toxic Algal Blooms 
and Record of Bloom Occurences in Bay 
Sediments

Modelling of Toxic Red Tides in the 
Philippines



Workshop on the Use of Receptor 
Binding Assay

1-5 September 2003, Trieste, Italy



Workshop on the Use of Receptor 
Binding Assay

1-5 September 2003, Trieste, Italy

sx
t(

ug
/1

00
gm

sh
el

lfi
sh

Comparison of  Mouse Bioassay vs Receptor
Binding Assay

0

500

1000

1500

2000

2500

3000

3500

1 2 3 4 5 6 7 8 9 10

sample no.

MBA

RBA



Workshop on the Use of Receptor 
Binding Assay

1-5 September 2003, Trieste, Italy

Linear correlation of different methods for PSP quantitation*

0.86730.8673RBA RBA vsvs ECOSECOS--HPLCHPLC

0.92260.9226Mouse Bioassay Mouse Bioassay vsvs ECOSECOS--HPLCHPLC

0.76810.7681Mouse Bioassay Mouse Bioassay vsvs RBARBA

0.94900.9490PCOPCO--HPLC HPLC vsvs ECOSECOS--HPLCHPLC

0.82810.8281PCOPCO--HPLC HPLC vsvs R BAR BA

0.84760.8476PCOPCO--HPLC HPLC vsvs Mouse BioassayMouse Bioassay

24 shellfish extracts

10 samples > 40ug/100

4 samples at 1500 ug/100g avg

*UPMSI Project terminal Report (unpublished data)
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Saxitoxin contains two methylene hydrogens bound to carbon atom, which are slowly exchangeable with 
solvent hydrogen.  The functional group shown at C-12 is a hydrated ketone, a carbonyl group with which 
water has formed a reversible covalent bond, resulting in a gem-diol, C(OH)2. Despite its tendency to 
hydrate, C-12 retains the properties of a ketone, particularly the ability to enolize, which renders protons 
at C-11 readily exchangeable. Since these hydrogens are exchangeable, it is possible to label saxitoxin
with tritium, using exchange reaction. The reaction conditions can be manipulated to permit exchange 
labeling with tritium to produce tritium labeled saxitoxin of high specific activity.

N

O

O
R4

H

H

H
H

N

N

N

N

N

R1

H2N

H
H

H

H2

OH

OH
12

11



Workshop on the Use of Receptor 
Binding Assay

1-5 September 2003, Trieste, Italy

Specific Activity 14.9 Ci/mmol
 35.5 mCi/mg 
Molecular Wt. 419 g/mol 
Radioactive 
Conc. 

250 uCi/ml 

Pack size  50 uCi 
Mmole in pack 3.36 mmol 
STX conc.  16.78 uM 
Amt of STX /pack 1.41 ug 
In assay well 2.2 nM 
 0.19 ng 
Activity per well 7 nCi 
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