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» Family of neurotoxins produced by Karenia brevis, other Karenia spp.,
and some raphidophytes.

* |solated in the 1970’s (Baden and Mende 1979), structurally
determined in the 1980’s (Lin et al. 1981, Shimuzu et al. 1986).

o Separated into two “types” based on molecular backbone.




characterized.

 PbTx-8, -13 and -14 are
thought to be artifacts of
extraction.

\ PbTx-13 e
« PbTx-tbm is PbTx-2 with no o .
side chain. Prevalent in
senescent cultures. H3CO
PbTx-12 MH«}“H
O PbTx-14
PbTx-tom H

Baden, 2005




lloxicolegy’ o Brievetoxins infiviammais

voltage sensitive sodium channels (VSSCs).

Binding results in the persistent activation of
the VSSC at normal resting potential and
repetitive firing of nerves (neuronal, muscle,
and heart).

Baden, 2005

Na* channel a-subunit

Pulmonary effects
? Pulmonary receptor associated with a ligand-gated epithelial Na* channel.

Immunosuppressant
? Cathepsin inhibition in macrophages.



Effects of direct contact with toxin in the water are largely unknown.

Inhalation
Aerosolized toxins carried onshore in sea
spray cause respiratory irritation.

Ingestion
Direct ingestion through drinking seawater or, for some animals, by
filter-feeding.
Accumulation of toxin in the food web.
Not restricted to times when Karenia brevis is present.
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Brevetoxins In' S

Multiple brevetoxin derivatives
(metabolites) have been
isolated from toxic shellfish. ype backbone e bactbone

NH, o} NH

Metabolitgs are n_ot produced R = ,SVJ\WOH ,&JYOH
by K.brevis but might be ° °
implicated in NSP. cysteine-PbTx-(A or B) cysteine-PbTx-(A or B) sulfoxide
o] o]

PbTx-2, the main toxin Ho Ho” M
produced by K. breuvis, is not

o o o] NH (o] o]
found in shellfish, but rather A, ,S\j';}n\im ,S\Jirrcm
Is rapidly metabolized. ° o 0

glutathione-PbTx-(A or B) cysteinylglycine-PbTx-(A or B) Y-glutamylcysteine-PbTx-B

PbTX_3 |S found |n She”flsh Fig. 1. Structures of the cysleine (and cysteine-peptide) adducts of brevetoxins as identified in the oyster by LC/MS(/MS).

and is eliminated within a (Plakas et al. 2004)
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K. brevis (cells/L)
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Sikes Cut: counts dropped to < 5000 cells/L
between 10/17 and 10/25.

East Pass: counts dropped to < 5000 cells/L
between 11/14 and 12/13.




NSP Toxicity (MU/100g)
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NSP Toxicity (MU/1009g)
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brevetoxm to dangerous Ievels

2. Scallops are less tolerant of brevetoxins than other bivalves. Scallop
mortalities occur and recruitment is negatively impacted by K. brevis red
tides.

Other species of shellfish that are not monitored can become toxic
and can potentially impact both human and wildlife health.

Smaller bivalves (e.g. chione clams, coquinas) can accumulate
extremely high levels of brevetoxins.

Whelks were implicated in an NSP event in 1996.

Conch is suspected in a recent case currently under investigation.

What about fish?
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« Fish bioassay-guided fractionation was e
originally used to isolate the toxins. S s

» Accumulation in or food-web transfer by fish
has not been regarded as a threat.

m

However, brevetoxin transfer through fish was hypothesized by Steidinger to explain
the presence of brevetoxin found in some of the dolphins from the 1987-88 mortality
as well as in some prey species.
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PbTx-3 eq. (ng/g or ng/mL)

Brevetoxins IniDolpain: TISSUes
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SIEVEIoXIns In fish irem St. Josepn
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Brevetoxins in fish firemi St. Joseph Bay
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HOW DO Jc'mt'myotox]r OMpounds
Accumulate In EIsn?

Atlantic croaker, Micropogonias undulats Pinfish, Lagodon rhiomboides

Strined mullet. (Muail cenhalus)
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» QOysters and clams are clearly a danger to humans during and after K. brevis blooms.

» Other species of shellfish less widely consumed can accumulate toxins as well and, on
occasion, have lead to human iliness.

> To date we have not found alarming levels of brevetoxins in the muscle of live fish.

> Internal organs of fish can be very toxic and should not be eaten.

» Chronic low-level exposure to brevetoxins and metabolites through shellfish and fish can
occur, and the effects are not known.
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