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Fernandes, Pedro Pousão Ferreira, Rui Rosa, António
Marques, Mário Diniz

PII: S0166-445X(18)30360-6
DOI: https://doi.org/10.1016/j.aquatox.2018.06.016
Reference: AQTOX 4971

To appear in: Aquatic Toxicology

Received date: 16-4-2018
Revised date: 28-5-2018
Accepted date: 29-6-2018

Please cite this article as: Maulvault AL, Barbosa V, Alves R, Anacleto P, Camacho C,
Cunha S, Fernandes JO, Ferreira PP, Rosa R, Marques A, Diniz M, Integrated multi-
biomarker responses of juvenile seabass to diclofenac, warming and acidification co-
exposure, Aquatic Toxicology (2018), https://doi.org/10.1016/j.aquatox.2018.06.016

This is a PDF file of an unedited manuscript that has been accepted for publication.
As a service to our customers we are providing this early version of the manuscript.
The manuscript will undergo copyediting, typesetting, and review of the resulting proof
before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that
apply to the journal pertain.

https://doi.org/10.1016/j.aquatox.2018.06.016
https://doi.org/10.1016/j.aquatox.2018.06.016


1 

 

Integrated multi-biomarker responses of juvenile seabass to diclofenac, warming and 

acidification co-exposure 

Ana Luísa Maulvaulta,b,c,*, Vera Barbosaa,b, Ricardo Alvesa, Patrícia Anacletoa,b,c, Carolina 

Camachoa,b, Sara Cunhad, José O. Fernandes d, Pedro Pousão Ferreiraa, Rui Rosac, António 

Marquesa,b, Mário Dinizc 

aDivision of Aquaculture and Seafood Upgrading, Portuguese Institute for the Sea and Atmosphere, I.P. (IPMA). Rua 

Alfredo Magalhães Ramalho, 6, 1495-006 Lisboa Portugal 

bInterdisciplinary Centre of Marine and Environmental Research (CIIMAR), Universidade do Porto. Terminal de 

Cruzeiros do Porto de Leixões, Avenida General Norton de Matos S/N, 4450-208 Matosinhos, Portugal. 

cMARE – Marine and Environmental Sciences Centre, Laboratório Marítimo da Guia, Faculdade de Ciências da 

Universidade de Lisboa. Av. Nossa Senhora do Cabo, 939, 2750-374 Cascais, Portugal 

d LAQV-REQUIMTE, Laboratory of Bromatology and Hydrology, Faculty of Pharmacy, University of Porto, Porto, 

Portugal 

eUCIBIO-REQUIMTE, Department of Chemistry, Faculdade de Ciências e Tecnologia, Universidade NOVA de 

Lisboa. 2829-516 Caparica, Portugal 

 

*Corresponding author: Portuguese Institute for the Sea and Atmosphere, I.P. (IPMA), Rua Alfredo Magalhães 

Ramalho, 6, 1495-006 Lisboa Portugal; Phone: 00351213027000; email: aluisa@ipma.pt 

 

 

Highlights 

 An integrated multi-biomarker approach was used to assess ecotoxicological responses of D. 

labrax under the co-exposure to DCF, warming and acidification 

 DCF decreased HSI, BBratio, erythrocyte viability and HSP70/HSC70 content in fish brain. 
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