
Unraveling the impact of plant-based sustainable fishfeeds on white 
muscle development in gilthead seabream: a comparative study

Fytsili A.1*, Tsiggene A.1, Cotou E.3, Tsipourlianos A.1, Angelakopoulos R.1,

Giannoulis T. 2, Politakis N.,3 Despotidi A.,3, Moutou K.Α.1

1Laboratory of Genetics, Comparative and Evolutionary Biology, Department of Biochemistry and Biotechnology, School of Medical Sciences, University of Thessaly, Greece, Biopolis, Mezourlo, 41500, 
Larissa, Greece, corresponding author: kmoutou@uth.gr
2Department of Animal Science, University of Thessaly, Larissa, Greece
3Hellenic Centre Marine Research, Institute of Marine Biology Biotechnology & Aquaculture, Laboratory of Applied Nutrition, 46.7 Ave Athinon-Souniou 19013 Anavissos Greece 

Acknowledgement
 This research has been co-financed by the European Union and Greek national funds through the Operational Program Competitiveness, Entrepreneurship, 
and Innovation, under the call SPECIAL ACTION AQUACULTURE, Project title “ FishPhytoFeed- Development of an Advanced Integrated Toolbox for in 
vitro high-throughput screening of quality and phyto-estrogens in feed ingredients for Mediterranean finfish”. https://fishphytofeed.gr/
This research has been co‐financed by the European Regional Development Fund of the European Union and Greek national funds through the Operational 
Program Competitiveness, Entrepreneurship and Innovation, under the call RESEARCH – CREATE – INNOVATE (project code:T2EDK-03599)

Objective: combine in vivo and in vitro 

approaches to validate white muscle gene 
markers in the gilthead seabream as 
indicators of compromised myogenesis when 
fed alternative protein sources. 

The problem….
Alternative protein sources of low ecological 
footprint and at affordable prices for fish feed 
formulation are key to the sustainable 
development of aquaculture. Nevertheless, 
they often impact fish physiology and 
metabolism due to the presence of 
phytoestrogens. The demonstrated negative 
effect of phytoestrogens on white muscle 
development and growth highlights the need 
for tools to screen for potential myostatic 
action of raw materials and fish feeds. 
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In vitroResults  

Key findings
Inclusion of soy in the diet in the form of SBM or SPC 
had a significant effect on white muscle gene markers of 
hyperplasia and hypertrophy as well as lipid metabolism
Primary myocyte cultures can be a useful tool in 
screening for myostatic activity of fish feed raw 
materials

*

SBM significantly suppressed 
hypertrophy marker during 
differentiation of myogenic cells

In vivoResults  
Myogenin: differentiation
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Myosin light chain 2a: hypertrophy
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Myosin light chain 2b: hyperplasia
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Lipoprotein lipase: lipid storage

*
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Hormone sensitive lipase: lipid 
mobilization
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