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The brown crab (Cancer pagerus) is the most important
commercial fished crab species in Norway. Shellfish are
among the things in their diet, and several algal toxins are
known to accumulate in them. Therefore its of interest to
study the fate of these algal toxins in crabs.

In these experiments we investigated the fate of two algal
toxins, respectively Azaspiracids (AZAs) — a group of more
than 50 polyether biotoxins originating from dinoflagellate
algae (Azadinium spp.) and Pinnatoxins — a group of more
than 10 polyether biotoxins originating from a
dinoflagellate alga (Vulcanodinium rugosum).

Acknowledgement: NRC Canada (Halifax) for quantitative NMR, staff and students at 
Frøya College for help and access to facilities, and Steve Plakas, FDA, Dauphin Island, 
USA for helpful advice on performing crab dosing.

INTRODUCTION

AIMS
Study the uptake, distribution, metabolism and depuration of orally-dosed
azaspiracid-1 and pinnatoxin G in brown crabs (Cancer pagurus)

Location

Trial 2: Dose orally with pinnatoxin G (Autumn 2014)

Conclusions

Pinnatoxins

• No measurable oral uptake of pinnatoxin G in brown crabs

Azaspiracids

• Present in HP of all crabs tested (Trial 1 & 2)

• Levels very variable — challenging to protect people catching their own crabs

• Only low levels of AZAs in white meat

• Metabolism:

• AZA1 decreases slowly in naturally-exposed crabs — Half-life > ca. 4 weeks

• AZA metabolite profile in crabs similar to blue mussels

• Uncertain how much metabolism occurs in crabs

• Cooking converts 22-CO2H to 22-H (e.g. AZA17→AZA3)

• Four new carboxyAZAs identified in crabs — recently also found in Irish blue
mussels — not affected by cooking

• Evidence for presence of microcystins in HP — needs confirmation
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Effect of cooking on AZA metabolites in crabs
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Fitted AZA1 concentration in crab HP versus time fitted to a 2-
parameter exponential decay curve. Calculated half-life = ca 29 
days (12 d < t½ < ∞), presumably due to excretion and 
metabolism of AZAs

AZAY

Pinnatoxin G and azaspiracid-1 (AZA1) have been detected in shellfish and seawater in
Norway, and AZA1 and AZA2 in brown crab hepatopancreas. The Norwegian Scientific
Committee on Food Safety recommends a limit of 170 µg/kg for AZAs 1—3 in crab
hepatopancreas.

17 brown crabs were force-fed either 20 µg/kg body
weight azaspiracid-1 or a toxin-free homogenate by a
procedure modified from Steve Plakas (FDA, USA).

Groups
Day 1: 3 controls & 3 Azaspiracid-1
Day 2: 3 controls & 3 Azaspiracid-1
Day 7: 3 controls & 2 Azaspiracid-1

Sampling
White meat, hepatopancreas (HP or brown meat), roe and 
gills for algal toxin analysis.

Analytical methods
LC-HRMS/MS
AZA-ELISA
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Cooking of crabs caused
decarboxylation of the 22-
carboxyAZAs to 22-demethylAZAs
(e.g. AZA17→AZA3).

All other AZAs were unaffected
— same effect as found in
mussels.

Four new carboxyAZAs were
tentatively identified in crabs by
LC-HRMS/MS and subsequently
also found in blue mussels.

The crabs were anaesthetised by 
cooling with ice in seawater

Force-feeding of a crab

54 brown crabs were force-fed, where 24 were given 31
µg/kg pinnatoxin G (bw) with homogenized blue mussels
(spiked at a level normally found in nature during algal
blooms). These levels did not seem to affect the crabs.

Groups:
Day 0: 6 controls
Day 1: 6 controls & 6 Pinnatoxin G
Day 3: 6 controls & 6 Pinnatoxin G
Day 7: 6 controls & 6 Pinnatoxin G
Day 14: 6 controls & 6 Pinnatoxin G

Sampled:
White meat, hepatopancreas (HP or brown meat), 
hemolymph, roe and gills for 
algal toxin analysis, and 
hepatopancreas and gills 
on liquid nitrogen.

Analytical methods
LC-HRMS/MS
AZA-ELISA & MC-ELISA

Results
Only trace levels of pinnatoxin G
detected in HP in about 20% of 
crabs in both dosed and control groups. This indicate no 
significant oral uptake of pinnatoxin G. The result is 
consistent with finding for spirolides in crabs in New 
Zealand (1).

All crabs were naturally contaminated with azaspiracids,
mainly AZA-1. Range 4-147 μg/kg (mean 55 µg/kg) in HP.
Only trace levels detected in white meat. No apparent
warning of AZA contamination in the area. Significant
amounts of AZA metabolites (as in 2013) and the profile was
similar.

12 extracts of HP were tested for microcystins – a toxin
from cyanobacteria – by ELISA. The level range was 7-46
µg/kg (mean 30 µg/kg). Microcystins have also been
detected in Canadian crabs (2).

Trial 1: Dose orally with azaspiracid-1 (Autumn 2013)

Brown crabs were 
collected by local 
fishermen from 
Fillfjorden and 
kept at Frøya 
Videregående’s
facilities. The 
crabs were fed on 
a toxin-free fish 
diet prior to and 
during the 
experiment.

Results
All 17 crabs were naturally contaminated with highly variable levels (1.4-207 μg/kg) of 
AZAs in HP, and uptake and metabolism could not be determined. Only trace levels were 
detected in white meat. No warning from shellfish of AZA contamination in the area.

Material sampled from one of the crabs

Distribution of AZA1 concentration in crab HP
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