N

N

Effects of metabolic inhibitors on metal accumulation in
juveniles of the cuttlefish Sepia officinalis
Thomas Lacoue-Labarthe, Simon Pouil, Francois Oberhéansli, Jean-Louis

Teyssié, Paco Bustamante, Marc Metian

» To cite this version:

Thomas Lacoue-Labarthe, Simon Pouil, Frangois Oberhénsli, Jean-Louis Teyssié, Paco Bustamante, et
al.. Effects of metabolic inhibitors on metal accumulation in juveniles of the cuttlefish Sepia officinalis.
Cephalopod International Advisory Council, Nov 2015, Hakodate, Japan. hal-04198113

HAL Id: hal-04198113
https://hal.inrae.fr /hal-04198113

Submitted on 6 Sep 2023

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche francais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.


https://hal.inrae.fr/hal-04198113
https://hal.archives-ouvertes.fr

Effects of metabolic inhibitors on metal accumulation in juveniles of the cuttlefish
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Thomas Lacoue-Labarthel, Simon Pouilt?, Francois OberhéansliZ, Jean-Louis Teyssié?, Paco Bustamante?,
Marc Metian?

INTRODUCTION

Previous work (Bustamante et al., 2004, Lacoue-Labarthe et al. 2009a) demonstrated that the early-life stages of cuttlefish, Sepia officinalis,
highly accumulate the trace elements dissolved in seawater. Additionally, variations of environmental factors such as increasing partial
pressure of CO, (pCO,) modulate the bioaccumulation efficiencies of metals such as Ag, Cd, or Zn (Lacoue-Labarthe 2009b). One hypothesis is
that cuttlefish acid-base regulation is challenged by seawater acidification, changing the gills ionic channel activities that could contribute to
metal uptake in body tissues.

Based on the combined use of a unique and powerful radiotracer technique (*°™Ag, >’Co, 19°Cd, ®°Zn; y spectrometry) and specific metabolic
inhibitors (e.g. verapamil, ouabain, 2,4 dinitrophenol, N-ethylmaleimide), we aim at identifying the ionic channels or metabolic processes
involved in metal uptake.

METHOD

Sixty juveniles of the cuttlefish, Sepia officinalis, (2.7 £ 1.1 g) were collected in July in the Arcachon Bay and transported
to the IAEA-EL premises. They were then randomly distributed in 6 groups of 10 individuals each. Juveniles were
individually pre-exposed for 15 min to verapamil (10 uM), or ouabain (20 uM), 2,4 dinitrophenol (10 puM), N-
ethylmaleimide (6 uM) and to control conditions (without inhibitors; n=9). They were then exposed for one hour to
dissolved radiotracers with metabolic inhibitors to delineate the net metal uptake rate (k,; min), assuming that on
this short period of time, the elimination processes are not set up and did not affected the metal bioaccumulation.
Juveniles from one group (n=17) were sacrificed to assess the bioaccumulation due to adsorption of metals onto
external body surface.
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(Kruskall-Wallis test, a < 0.05)

CONCLUSION. This study investigated the bioaccumulation mechanisms of dissolved metals in juvenile cuttlefish by applying in vivo
metabolic and ionic channel blockers. Results showed that processes differ among Ag, Cd, Co and Zn and that the main machinery of
element uptake mainly involves co-transporter proteins or compounds instead of ionic channels. Ag influx seems to be energy dependant. In
this context, increase of Ag bioaccumulation observed when seawater pCO, is increasing would be linked to an increase of energy
production allocated to the organism physiological responses to hypercarbia.
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