Annex A to TOX/2025/28

References

In this guide

In this guide

Introduction and Background - Annex A TOX/2025/28

Emerging marine biotoxins - Annex A TOX/2025/28

Unranked emerging marine biotoxins - Annex A TOX/2025/28
Risk ranking method - Annex A TOX/2025/28

Risk ranking results - Annex A TOX/2025/28

Discussion - Annex A TOX/2025/28

Conclusions - Annex A TOX/2025/28

List of Abbreviations and Technical terms - Annex A TOX/2025/28
References - Annex A TOX/2025/28

© 00N Uk WNHE

This is a paper for discussion. This does not represent the views of the
Committee and should not be cited.

Alexander, R. P., O’Neill, A., Dean, K. J., Turner, A. D., & Maskrey, B. H. (2024).
Detection of the Cyclic Imines Pinnatoxin G, 13-Desmethyl Spirolide C and 20-
Methyl Spirolide G in Bivalve Molluscs from Great Britain. Marine Drugs, 22(12),
556. https://doi.org/10.3390/md22120556.

ANSES, (2021). Opinion on the state of knowledge on brevetoxins in shellfish,
data on toxicity, occurrence and brevetoxin-producing microalgae. ANSES revised
OPINION on the state of knowledge on brevetoxins in shellfish, data on toxicity,
occurrence and brevetoxin-producing microalgae.

Amzil Z, Derrien A, Terrillon AT, Savar V, Bertin T, Peyrat M, Duval A, Lhaute K,
Arnich N, Hort V, Nicolas M (2023). Five years monitoring the emergence of
unregulated toxins in shellfish in France (EMERGTOX 2018-2022). Marine Drugs,
21, 435. https://doi.org/10.3390/md21080435.

Aune, T., Espenes, A., Aasen, J. A. B., Quilliam, M. A., Hess, P., & Larsen, S. (2012).
Study of possible combined toxic effects of azaspiracid-1 and okadaic acid in mice


https://cot.food.gov.uk/Introduction%20and%20Background%20-%20TOX/2025/28
https://cot.food.gov.uk/Emerging%20marine%20biotoxins%20-%20%20Annex%20A%20TOX/2025/28
https://cot.food.gov.uk/Unranked%20emerging%20marine%20biotoxins%20-%20Annex%20A%20TOX/2025/28
https://cot.food.gov.uk/Risk%20ranking%20method%20-%20Annex%20A%20TOX/2025/28
https://cot.food.gov.uk/Risk%20ranking%20results%20-%20Annex%20A%20TOX/2025/28
https://cot.food.gov.uk/Discussion%20-%20Annex%20A%20TOX/2025/28
https://cot.food.gov.uk/Conclusions%20-%20Annex%20A%20TOX/2025/28
https://cot.food.gov.uk/List%20of%20Abbreviations%20and%20Technical%20terms%20-%20Annex%20A%20TOX/2025/28
https://cot.food.gov.uk/References%20-%20Annex%20A%20TOX/2025/28
https://doi.org/10.3390/md22120556
https://www.anses.fr/en/system/files/ERCA2020SA0020EN-b.pdf
https://www.anses.fr/en/system/files/ERCA2020SA0020EN-b.pdf
https://www.anses.fr/en/system/files/ERCA2020SA0020EN-b.pdf
https://doi.org/10.3390/md21080435

via the oral route. Toxicon, 60(5), 895-906.
https://doi.org/10.1016/j.toxicon.2012.06.007.

Bacciocchi S, Campacci D, Siracusa M, Dubbini A, Leoni F, Tavoloni T, Accoroni S,
Gorbi S, Guiliani ME, Stramenga A, Piersanti A (2021). Tetrodotoxin (TTX) and
Vibro alginolyticus in mussels from Central Adriatic Sea (Italy): Are they closely
related? Marine Drugs, 19(6), 304. https://doi.org/10.3390/md19060304.

Bane V, Lehane M, Dikshit M, O’Riordan A, Furey A (2014). Tetrodotoxin:
chemistry, toxicity, source, distribution and detection. Toxins, 6(2), 693-755.
https://doi.org/10.3390/toxins6020693.

Blanco L, Lago J, Gonzalez V, Paz B, Rambla-Alegre M, Cabado AG (2019).
Occurrence of tetrodotoxin in bivalves and gastropods from harvesting areas and
other natural spaces in Spain. MDPI, 11(6), 331.
https://doi.org/10.3390/toxins11060331.

Bordin P, Dall’Ara S, Tartaglione L, Antonelli P, Calfapietra A, Varriale F, Guiatti D,
Milandri A, Dell’Aversano C, Arcangeli G, Barco L (2021). First occurrence of
tetrodotoxins in bivalve mollusks from Northern Adriatic Sea (ltaly). Food Control,
120(4), 107510. http://dx.doi.org/10.1016/j.foodcont.2020.107510.

Cefas (2014). Final Report: Research to support the development of a monitoring
programme for new or emerging marine biotoxins in shellfish in UK waters.
Final Report - Research.pdf.

CRLMB (Community Reference Laboratory for Marine Biotoxins), (2005). Report
on toxicology working group meeting, Cesenatico, Italy, 24-25 October 2005.

DAERA (Department of Agriculture, Environment and Rural Affairs), (2024). The
Lough Neagh Report, Blue Green Algae and Water Quality in Northern Ireland, July
2024. The Lough Neagh Report.

Davidson K, Baker C, Higgins C, Higman W, Swan S, Veszelovski A, Turner AD
(2015). Potential threats posed by new or merging biotoxins in UK waters and
examination of detection methodologies used for their control: Cyclic imines.
Marine Drugs, 13(12), 7087-112. https://doi.org/10.3390/md13127057.

Dhanji-Rapkova M, Turner AD, Baker-Austin C, Huggett JF, Ritchie JM (2021).
Distribution of tetrodotoxin in Pacific oysters (Crassostrea gigas). MDPI, 19(2), 84.
https://doi.org/10.3390/md19020084.



https://doi.org/10.1016/j.toxicon.2012.06.007
https://doi.org/10.3390/md19060304
https://doi.org/10.3390/toxins6020693
https://doi.org/10.3390/toxins11060331
http://dx.doi.org/10.1016/j.foodcont.2020.107510
https://www.foodstandards.gov.scot/downloads/Final_Report_-_Research.pdf
https://www.daera-ni.gov.uk/sites/default/files/publications/daera/Lough%20Neagh%20Report%20and%20Action%20Plan.pdf
https://doi.org/10.3390/md13127057
https://doi.org/10.3390/md19020084

EFSA (2008). Marine biotoxins in shellfish - Azaspiracid group. Scientific Opinion
of the Panel on Contaminants in the Food chain. EFSA Journal, 6(10): 723.
https://doi.org/10.2903/j.efsa.2008.723.

EFSA (2009a). Scientific Opinion on marine biotoxins in shellfish - domoic acid.
EFSA Journal, 7(7), 1181. https://doi.org/10.2903/j.efsa.2009.1181.

EFSA (2009b). Scientific Opinion on marine biotoxins in shellfish - Palytoxin group.
EFSA Journal, 7(12): 1393. https://doi.org/10.2903/j.efsa.2009.1393.

EFSA (2009c¢). Scientific Opinion on marine biotoxins in shellfish - Saxitoxin group.
EFSA Journal, 1019, 1-76. https://doi.org/10.2903/j.efsa.2009.1019.

EFSA (2010a). Scientific Opinion on marine biotoxins in shellfish - Cyclic imines
(spirolides, gymnodimines, pinnatoxins and pteriatoxins). EFSA Journal, 8(6):
1628. https://doi.org/10.2903/j.efsa.2010.1628.

EFSA (2010b). Scienitfic Opinion on marine biotoxins in shellfish - Emerging
biotoxins: Brevetoxin group. EFSA Journal, 8(7):1677.
https://doi.org/10.2903/j.efsa.2010.1677.

EFSA (2017). Risk for public health related to the presence of tetrodotoxin (TTX)
and TTX analogues in marine bivalves and gastropods. EFSA Journal, 15(4), 4752.
https://doi.org/10.2903/j.efsa.2017.4752.

FAO/WHO (2016). Technical paper on toxicity equivalency factors for marine
biotoxins associated with bivalve molluscs. Rome. 1-133. Toxicity equivalence
factors for marine biotoxins associated with bivalve molluscs - Technical paper.

Gerssen A, Bovee THF, Klijnstra MD, Poelman M, Portier L, Hoogenboom RLAP
(2018). First report of the occurrence of tetrodotoxins in bivalve mollusks in the
Netherlands. MDPI, 10(11), 450. https://doi.org/10.3390/toxins10110450.

Hort V, Arnich N, Guerin T, Lavison-Bompard G, Nicolas M (2020). First detection
of tetrodotoxins in bivalves and gastropods from the French Mainland Coasts.
Toxins, 12(9), 599. (anses-02965280). https://doi.org/10.3390/toxins12090599.

Islam QT, Razzak MA, Islam MA, Bari Ml, Basher A, Chowdhury FR, Sayeduzzaman
AB, Ahasan HA, Faiz MA, Arakawa O, Yotsu-Yamashita M, Kuch U, Mebs D (2011).
Puffer fish poisoning in Bangladesh: clinical and toxicological results from large
outbreaks in 2008. Transactions of the Royal Society of Tropical Medicine and
Hygiene, 105(2), 74-80. https://doi.org/10.1016/j.trstmh.2010.10.002.



https://doi.org/10.2903/j.efsa.2008.723
https://doi.org/10.2903/j.efsa.2009.1181
https://doi.org/10.2903/j.efsa.2009.1393
https://doi.org/10.2903/j.efsa.2009.1019
https://doi.org/10.2903/j.efsa.2010.1628
https://doi.org/10.2903/j.efsa.2010.1677
https://doi.org/10.2903/j.efsa.2017.4752
https://openknowledge.fao.org/server/api/core/bitstreams/ffcf4d14-5db1-4571-b8bf-3d97cda3d009/content
https://openknowledge.fao.org/server/api/core/bitstreams/ffcf4d14-5db1-4571-b8bf-3d97cda3d009/content
https://doi.org/10.3390/toxins10110450
https://doi.org/10.3390/toxins12090599
https://doi.org/10.1016/j.trstmh.2010.10.002

Ito, E., Satake, M., Ofuji, K., Kurita, N., McMahon, T., James, K., & Yasumoto, T.
(2000). Multiple organ damage caused by a new toxin azaspiracid, isolated from
mussels produced in Ireland. Toxicon, 38(7), 917-930.
https://d0i.org/10.1016/S0041-0101(99)00203-2.

Jauffrais, T., Marcaillou, C., Herrenknecht, C., Truguet, P., Séchet, V., Nicolau, E.,
Tillmann, U., & Hess, P. (2012). Azaspiracid accumulation, detoxification and
biotransformation in blue mussels (Mytilus edulis) experimentally fed Azadinium
spinosum. Toxicon, 60(4), 582-595. https://doi.org/10.1016/j.toxicon.2012.04.351.

Krock B, Tillmann U, Tebben J, Trefault N, Gu H (2019). Two novel azaspiracids
from Azadinium poporum, and a comprehensive compilation of azaspiracids
produced by Amphidomatacae, (Dinophyceae). Harmful Algae, 82, 1-8.
https://doi.org/10.1016/j.hal.2018.12.005.

Lad, A., Breidenbach, J. D., Su, R. C., Murray, J., Kuang, R., Mascarenhas, A.,
Najjar, J., Patel, S., Hegde, P., Youssef, M., Breuler, J., Kleinhenz, A. L., Ault, A. P.,
Westrick, J. A., Modyanov, N. N., Kennedy, D. J., & Haller, S. T. (2022). As We Drink
and Breathe: Adverse Health Effects of Microcystins and Other Harmful Algal
Bloom Toxins in the Liver, Gut, Lungs and Beyond. Life, 12(3), Article 3.
https://doi.org/10.3390/life12030418.

Lago, J., Rodriguez, L. P., Blanco, L., Vieites, ]J. M., & Cabado, A. G. (2015).
Tetrodotoxin, an Extremely Potent Marine Neurotoxin: Distribution, Toxicity,
Origin and Therapeutical Uses. Marine Drugs, 13(10), Article 10.
https://doi.org/10.3390/md13106384.

Pigozzi, S., Bianchi, L., Boschetti, L., Cangini, M., Ceredi, A., Magnani, F., Milandri,
A., Montanari, S., Pompei, M., Riccardi, E., & Rubini, S. (2008). First evidence of
spirolide accumulation in northwestern Adriatic shellfish. Copenhagen. 319-322.

Ramos, V., & Vasconcelos, V. (2010). Palytoxin and analogs: Biological and
ecological effects. Marine Drugs, 8(7), 2021-2037.
https://doi.org/10.3390/md8072021.

Reid, N., Reyne, M. I., O'Neill, W., Greer, B., He, Q., Burdekin, O., McGrath, J. W., &
Elliott, C. T. (2024). Unprecedented Harmful algal bloom in the UK and Ireland’s
largest lake associated with gastrointestinal bacteria, microcystins and
anabaenopeptins presenting an environmental and public health risk.
Environment International, 190, 108934.
https://doi.org/10.1016/j.envint.2024.108934.



https://doi.org/10.1016/S0041-0101(99)00203-2
https://doi.org/10.1016/j.toxicon.2012.04.351
https://doi.org/10.1016/j.hal.2018.12.005
https://doi.org/10.3390/life12030418
https://doi.org/10.3390/md13106384
https://doi.org/10.3390/md8072021
https://doi.org/10.1016/j.envint.2024.108934

Testai E, Buratti FM, Funari E, Manganelli M, Vichi S (2016). Review and analysis
of occurrence, exposure and toxicity of cyanobacteria toxins in food. EFSA
supporting publication: EN-998, 309pp. https://doi.org/10.2903/sp.efsa.2016.EN-
998.

Tillmann, U., Jaén, D., Fernandez, L., Gottschling, M., Witt, M., Blanco, J., & Krock,
B. (2017). Amphidoma languida (Amphidomatacea, Dinophyceae) with a novel
azaspiracid toxin profile identified as the cause of molluscan contamination at the
Atlantic coast of southern Spain. Harmful Algae, 62, 113-126.
https://doi.org/10.1016/j.hal.2016.12.001.

Turner A, Powell A, Schofield A, Lees D, Baker-Austin C (2015). Detection of the
pufferfish toxin tetrodotoxin in European bivalves, England, 2013 to 2014.
Eurosurveillance, 20(2), 1-7. https://doi.org/10.2807/1560-
7917.es52015.20.2.210009.

Vareli K, Zarli E, Zacharioudakis Vagenas G, Varelis V, Pilidis G, Briasoulis E, Sainis
| (2012). Microcystin producing cyanobacterial communities in Amvrakikos Gulf
(Mediterranean Sea, NW Greece) and toxin accumulation in mussels (Mytilus
galloprovincialis). Harmful Algae, 15, 109-118.
http://dx.doi.org/10.1016/j.hal.2011.12.005.

Vilarifio, N., Louzao, M. C., Abal, P., Cagide, E., Carrera, C., Vieytes, M. R., &
Botana, L. M. (2018). Human Poisoning from Marine Toxins: Unknowns for Optimal
Consumer Protection. Toxins, 10(8), Article 8.
https://doi.org/10.3390/toxins10080324.

WHO (2020). Cyanobacterial toxins: Microcystins. Background document for
development of WHO Guidelines for drinking-water quality and Guidelines for safe
recreational water environments. Microsoft Word -
GDWAQ.2ndEdit.Cyanobacterial.toxins.doc.

WHO (2022). Guidelines for drinking water quality. Fourth edition incorporating
the first and second addenda 9789240045064-enq.pdf.

Zegura, B., Straser, A., & Filipi¢, M. (2011). Genotoxicity and potential
carcinogenicity of cyanobacterial toxins - a review. Mutation Research/Reviews in
Mutation Research, 727(1), 16-41. https://doi.org/10.1016/j.mrrev.2011.01.002.



https://doi.org/10.2903/sp.efsa.2016.EN-998
https://doi.org/10.2903/sp.efsa.2016.EN-998
https://doi.org/10.1016/j.hal.2016.12.001
https://doi.org/10.2807/1560-7917.es2015.20.2.21009
https://doi.org/10.2807/1560-7917.es2015.20.2.21009
http://dx.doi.org/10.1016/j.hal.2011.12.005
https://doi.org/10.3390/toxins10080324
https://iris.who.int/bitstream/handle/10665/338066/WHO-HEP-ECH-WSH-2020.6-eng.pdf?isAllowed=y&sequence=1
https://iris.who.int/bitstream/handle/10665/338066/WHO-HEP-ECH-WSH-2020.6-eng.pdf?isAllowed=y&sequence=1
https://iris.who.int/bitstream/handle/10665/352532/9789240045064-eng.pdf?sequence=1
https://doi.org/10.1016/j.mrrev.2011.01.002

