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~25.5 kg tuna Per capita fish consumption/year
the most-consumed product in the EU
the high (Me)Hg concentrations

...but also high Se levels
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A Hg metabolic pathways in biota remain elusive
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*  Meaninitial body weight: 26 g
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+ MeHg
+ Se(IV) )

+ Se-Methionine

Tuna meal-based diets

Se (ug g?)
Control 8.0+0.2
Se(IV) 10.3+ 0.6
SeMet 10.3+1.2
MeHg 7.8+0.3
Se(IV)+MeHg 112+1.4
Se(IV)+MeHg 10.3+0.9

80% of Se: naturally present in tuna byproducts

Hg (ug g?)
0.25+0.02
0.19 + 0.03
0.21+0.02
2.13+0.04
2.2+0.1
2.0+0.1

*  Rainbow trout juveniles
*  Meaninitial body weight: 26 g
* 50 fish per tank

Plant-based diets

Se (ugg™)

Control 0.25+0.01
Se(1V) 3.5+0.2
SeMet 23+0.1

MeHg 0.28 £0.01

Se(IV)+MeHg 2.3+0.1
Se(IV)+MeHg 2.2+0.1

Hg (ugg?)
< LOD
< LOD
< LOD

2.6+0.2
2.5+0.1
24+0.2
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Resulting Hg concentration in muscle ﬁ

Dietary exposed to tuna Dietary exposed to tuna byproducts Dietary exposed to ?Iant based diet
byproducts + (2.5 (ng g'1) MeHg + (2.5 (ng g!) MeHg
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== MeHg dietary exposure levels
Hg level below the threshold established

for human consumption (5 pg gt dw) : Hg bioaccumulation

Is it due to the Se naturally present in the tuna byproducts?



Liver

Brain

Blood

Hg concentration (pg/g)

Hg concentration (pg/g)

Hg concentration (ug/g)

Dietary exposed to plant based diet + MeHg
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30% MeHg

0 50 100 150
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— +MeHg+ SeMet

v" In general, tuna
byproducts diets result
in lower Hg levels



Muscle

Liver

Blood

Brain

Dietary exposed to plant based diet

Se Concentration (p.g/g) Se concentration (ug/g)
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Se concentration (ug/g)
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Hg isotopic fractionation

Chemical processes Physical processes Biological processes

4 Mass Dependent Fractionation (MDF)

o o o XXX/lgSHg sample

98
HO yis73133

- 1] x 1000

198 199 200 201 202

Hg isotopes

MDF Species transformation, transport, trophic transfer, etc...

SH g, kinetic isotope effect: equilibrium isotope effect:
Light isotopes exhibit faster reaction rates Heavy isotopes are enriched in compounds with "stiffer” bonds
\\Bﬁi \‘ Ean =MV Vi Vo = My /Mgy (e.g., higher redox state, lower coordination number)
\ / - und| isotope I com
= pro exchange
heavy )
x1/T?




Fed with
plant
based
diets

. Blood Brain Liver Muscle
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v’ Faster Hg bioaccumulation from vegetal diets than from tuna

Role of Se naturally present in tuna byproducts?
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v" MeHg kinetically transferred from Hb to
low molecular weight compounds

involved on storage and/or ?
detoxification

Size exclusion chromatography-ICPMS Superdex 200: 600 -3 kDa
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Size exclusion chromatography-ICPMS
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I Superdex 200: 600 -3 kDa
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First-time selenoneine identification in freshwater fish

* 11

blood, muscle blood urine liver skin

Klein et al. Metallomics 2011, Achouba et al. Anan et al. JAAS, 2011; Pedrerp et al. 2014 Achouba et al. Chemosphere 2019

Yamashita et al. J. Biol. Chem. 2010 Chemosphere 2019, Kroepfl et al. JAAS 2019

Role?



Role?
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Age variation ? i \‘g Liver v Decrease of the selenoneine proportions
Chick R ° - > with increasing Hg concentration
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El Hanafi et al. Env. Sci.Tech. 2023
Queipo-Abad et al. J. haz. Mat. 2023




* Tuna byproducts-based diets resulted in muscle Hg content below the threshold
established for human consumption

e Potential valorization of tuna by products on sustainable aquafeed
production

e Selenoneine trophic transfer for the first time in freshwater fish: Relevant for

farmed animals
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Long-term goal: understanding of the source, transport, fate and effects of Hg from

fish to humans and the detoxification role of Se

Build a lasting research network to answer emerging challenges in analytical chemistry, food safety, trophic transfer, EUR Ok
fish nutrition and environmental and human health related to the global mercury issue.
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