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Marine Algal Toxins currently 

legislated in the EU 
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Oceans and Climate change:
 Sea water level increase

 Air temperature increase

 Temperature of surface water  increased
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Cambio climático/ biotoxinas marinas 



Gymnodimines

Cyclic Imines

Brevetoxins Ciguatoxins

Tetrodotoxins

EMERGING MARINE BIOTOXINS 
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EMERGING MARINE BIOTOXINS 

http://www.efsa.europa.eu/en
http://www.efsa.europa.eu/en


Scientific Opinion on marine biotoxins in shellfish – Emerging toxins

Ciguatoxin group (July 2010)

• EFSA Panel on Contaminants in the Food Chain

• EFSA Panel on Contaminants in the Food Chain (CONTAM)

RECOMMENDATIONS 

Methods of analysis 
Certified reference standards and reference materials for CTX-group toxins need to be provided to allow method development,
method validation and the reliable application of analytical methodology in control programmes.

Methods other than the MBA, in particular in vitro (cytotoxicity and receptor binding) assays for screening and LC/MS-MS for
confirmation, should be further developed and optimized , with respect to selectivity and sensitivity for CTX-group toxins in
fish tissues. Subsequent (inter-laboratory) validation studies are needed.

Corrigendum to Regulation (EC) No 854/2004 of the European Parliament and of the 
Council of 29 April 2004 laying down specific rules for the organization of official controls 
on products of animal origin intended for human consumption

(Official Journal of the European Union L 139 of 30 April 2004)

CHAPTER II: OFFICIAL CONTROLS OF FISHERY PRODUCTS

G. POISONOUS FISHERY PRODUCTS
Checks are to take place to ensure that the following fishery products are not placed on the market

2.  fishery products containing biotoxins such as Ciguatera or other toxins dangerous to human health. 



CIGUATERA FISH POISONING (CFP) 

 Reports on the presence of Ciguatoxins in the Pacific, Atlantic and Indian Ocean  

Kentaro Yogi†‡, Naomasa Oshiro‡, Yasuo Inafuku‡, Masahiro Hirama§, Takeshi Yasumoto*∥

CFP Worldwide distribution
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INCIDENCE OF CFP IN EU WATERS  

http://www.eurosurveillance.org/ViewAr

ticle.aspx?ArticleId=20188



UVIGO/EURLMB RESEARCH ON EMERGING TOXINS 

Vibrio spp

Seriola spp
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Desarrollo de herramientas analíticas 

N2a 
(screening)  

LC-MS/MS
( Confirmación) 

TTX



CFP: LC-MS/MS METHOD SET UP 

MIX Pacific CTX Kindly provided by Prof. Yasumoto



CFP en Europa: EUROCIGUA



Sample pretreatment: Critical Step

1- Florisil

2- C18

Improved extraction and SPE conditions
allowed and increased analyte recovery
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LC-MS/MS evaluation and optimization
Application to naturally contaminated fish samples

Implementation of Liquid Chromatography tandem Mass Spectrometry to be applied for the Analysis of ciguatera fish poisoning in 
contaminated fish samples from Canary Islands

P. Estévez-Bastos, D. Castro,  J.M.Leão, Takeshi Yasumoto, R. Dickey ,  Ana Gago-Martinez*  (in press ) 



TETRODOTOXIN POISONING
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TTX GEOGRAPHICAL DISTRIBUTION

Mostly associated to Pufferfish or others, few reports on bivalve ( JP, NZ, EU)  
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Development of HILIC – MS/MS for determination of TTX
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(EFSA) More Ocurrence data are needed:
Collaborative research Project Evaluation of TTX in
mussels from Galician Rias



January- June 2017 (ongoing)

227 samples of shellfish from three Galician Rias
(Arosa, Pontevedra, Vigo) are being investigated
for the presence of TTX .



STRAIN  ISOLATION



First Phase on the Evaluation of TTX in mussels from Galician Rias

ISOLATION

DETERMINATION OF 
PATHWAY GENES 
(PKS and NRPS)

no positive results for TTX by N2a  

No TTX  was found by LC-MS/MS in 
this fisrt phase of the study

From January- May 2017
(73 samples)

Vibrio spp was the most abundant genus
from the isolated bacteria, in particular 

Vibrio alginolyticus



Second phase of the study

• N2a Positive samples (clams and oysters )

• Results confirmed by HILIC- LC-MS/MS 

(TTX, present in some infaunal samples)

Oyster Sample from Galician Rías
Quantitative MRM: 320.1-->302.1

Cockle Sample from Galician Rías
Quantitative transition: 320.1-->302.1

TTX Standard 
Confirmatory MRM: 320.1-->162.1

Oyster Sample from Galician Rías
Confirmatory MRM: 320.1-->162.1

Cockle Sample from Galician Rías
Confirmatory MRM: 320.1-->162.1

TTX

TTX 

TTX

TTX

TTX

TTX

TTX Standard 
Quantitative MRM: 320.1-->302.1

Samples collected from Ría Arosa, Galicia, Spain,  June 2017 



CONCLUSIONES: ESTADO ACTUAL DE LA CARACTERIZACIÓN DEL RIESGO DE 
CTXS Y TTX EN EUROPA

• Los ensayos de citotoxicidad (N2a) constituyen una herramienta útil para screening aunque
presentan limitaciones (tiempo y falta de especificidad)

• Se ha desarrollado un método optimizado de LC-MS/MS suficientemente sensible para la
determinación de CTXs

• Limitación importante: No disponibilidad de estándares y dificultad para el desarrollo de los
mismos, consecuentemente la implementación de métodos y extensión a análogos de CTXs
se encuentra también limitada.

• Presencia de C-CTX1 como máximo responsable de toxicidad en Las Islas Canarias, Madeira e
Islas Salvajes, se sospecha de la presencia de análogos de las misma (confirmación en curso)

• Necesidad de obtener peces contaminados con mayor contenido en CTXs (localización de
“hot spots”)

• Se ha desarrollado y validado un método de HILIC-LC-MS/MS para determinación de TTX
• En la actualidad se dispone de datos (aunque limitados) de ocurrencia de TTX en bivalvos de

la UE
• Bajos contenidos de TTX y escasa presencia de la misma en muestras de bivalvos infaunales

de las Rías Gallegas
• Necesidad de continuar con la evaluación de la ocurrencia de TTX y su relación con Vibrio

spp.



Perspectivas futuras  

Standards and Reference materials

Toxicological evaluation

Occurrence data 

analytical tools for quantitation
and confirmation

alternative screening methos is a pending issue.
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