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Marine Biotoxin Background

m Naturally occurring: All Climatic Regimes
¢ nerve toxins, nuisance to deadly

+ produced by a few phytoplankton species
+ Dinoflagellates. PSP, NSP, DSP
¢ Diatoms: ASP

m Bioconcentrated: food chain transport
= No antidotes (including garlic butter, EtOH)



Marine Biotoxin Background

e Regions with History of Outbreaks

e Regionswith only Recent Outbreaks
o Guatamala: 1987, 26 deaths (PSP; P. bahamense)
o Phillipines: 1983, 21 deaths (PSP)
o Canada: 1987, 4 deaths (ASP)
o New Zealand: 1993, 180 cases (NSP, PSP)

e Global Increase in Frequency and Distribution



Marine Biotoxin Background

e Paralytic Shellfish Poisoning (PSP) Toxins

o Dinoflagellate: Alexandrium catenella

e Program (field, lab, management) built around this
one toxin

e Amnesic Shellfish Poisoning (ASP) = Domoic
Acid
e Diatom: Pseudo-nitzschia spp.

o Overnight challenge to existing program: field, lab,
management






PSP Health Effects

e Sodium Channel Blocker
e Alert Level: > 80 ug/100 g tissue

e Mild Symptoms: 200 - 400 ug
e (Numbness of extremities, headache)

e Moderate/Severe: 500 - 2000 ug
e (loss of coordination, difficulty breathing)

e Severe Symptoms. > 2000 ug
o (paralysis, respiratory fallure, death)



PSP Assay: Mouse Bioassay

1927 — 1936.
PSP toxin assay begins using newly developed mouse bioassay.

o 2007:
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o Only approved method (FDA)

o Low sensitivity (40 ug/100 g)

e Labor intensive \

e Requireslarge quantities of
materials

o Limited to central lab concept
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D.A. Health Effects

e Neuroexcitatory Amino Acid (glutamate receptors)
e Alert Level: 20 ug/g (ppm)
e Mild Symptoms: 27 - 75 ppm
o (Gl: cramps, diarrhea, vomiting)
e Moderate : 40 - 700 ug
o (headache, disorientation)

e Severe Symptoms. > 450 ug
e (lossof short-term memory, seizure, coma, death)



=’
<
-
gt
L
=
=
=
=
I
-
IS
=
[ 5]
o
=
[
=
=
o
v
D
<

DA Anaysis. HPLC

e High capital expense
e Simple methodology
o Methanol extraction

e Small sample size
e Transferable to other labs

e Automated: rapid throughput
e Low detection limit (~ 1 ppm)

H

( M. A. Quilliam. Chemica methods for domoic acid, the amnesic
200 = 3 shellfish poisoning (ASP) toxin. In: G.M. Hallegraeff, D.M.
Wavelength (nm) Anderson & A.D. Cembella (Eds.), Manual on Harmful Marine
Microalgae, Monographs on Oceanographic Methodology, Vol.
11, Chapter 9. Intergovernmental Oceanographic Commission
(UNESCO), Paris, 247-266 (2003).



Alternative Analytical Methods

e Domoic Acid

o Immunoassays (Biosense, NOAA, Jellett)
o Jellett test Is qualitative (presence/absence)

e PSP Toxins

e Lawrence HPL C Method | -!ilN'-I'IBUD"I’ MoLECULE
o Receptor Binding Assay
o Immunoassay (Jellett) Antibadies are po-

teins that are pro-

duced by the body to
fight the intrusion of
foreign molecules,
such as toxins or
other poisons. The
des ”"%cﬁé'ﬁ‘*‘ d very
ti ghlgv to their ta get
molecules (i.e., the
antigens).




Ba s Mollusco-matic
ssals

(acidified 1PA)

Jellett Rapid Test: PSP

Add extract to

buffer



1. Plankton Sampling 2. Plankton observations

4. Decision:
ship -
samples to,

lab?




Monitoring Data

e Shellfish

e Traditional Approach

e Testing Food for Toxin

e Tide, Weather Dependent
~ e Low Frequency, High Cost
S e Phytoplankton
. e Advanced warning
o Relation to toxicity
o Not limited by tide, weather
o Immunoassay (Jellett)
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Biological Cues:
Phytoplankton

Photo courtesy of Kai Schumann
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e Vast mgority are nontoxic
e Anecdotal health effects
o Wildlifeimpacts s called e I
e Economic impacts

e “Harmful Algal Blooms
(HABS)”

e Alexandrium rarely “blooms’




Phytoplankton Monitoring
e Easy todointhefield:

o Plankton net, field microscope
o Toxic specieseasily to ID |
o Rapid throughput

o Low cost: Volunteer-based
o Not weather/tide dependent




Phyto Data:

-Alexandrium:

Alexandrium: Seasonal Relative Abundance Variability
(1993 - 2006)

-Not usually present
-Low #s = Toxicity

-Presence triggers
response
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Phyto Data:

-Pseudo-nitzschia:

Pseudo-nitzschia: Seasonal Variability in Relative Abuncance Index
(1993 - 2005)

-Often present
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Environmental Cues

a Buoys

Remote Sensing Dat
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Environmental Cues

15 Day Upwelling Indices: 1989 - 2005

Upwelling
Index

Upwelling Index
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Sea Surface Temperatures:

Sea Surface
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Environmental Cues:
Remote Sensing Data: Satellites

Sea Surface Temperatures via AVHRR: Advanced Very High Resolution Radiometry
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PSP TOXINS (ug)
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Environmental Cues.
Marine Mammal Strandings
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Symptoms typical of
Domoic Acid poisoning
(selzures)



Integrated Monitoring: 2009

m Environmenta Data:
¢ Offshore Buoy SST
¢ Imagery: AVHRR and SeaWifs
¢ Marine mammal strandings
+ Bloom transport tracking models
m Phytoplankton Data
+ Field sampling, field/lab observations. toxic species
+ Field test kits: cell toxicity
+ Gene probes. toxic species

m Shellfish Toxicity Data

+ Improved |lab methods. automated, rapid,
nonproprietary

¢ Field screening for toxins (cull negatives, harvest info)
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