N

N

Lysine and Threonine Restriction Reproduced the
Lower Synthesis but Not the Higher Catabolism of Liver
and Muscle Protein of Severely Protein Restricted
Growing Rats
Gaétan Roisné-Hamelin, Joanna Moro, Nicolas Delahaye, Juliane Calvez,
Catherine C. Chaumontet, Patrick C Even, Julien Piedcoq, Nadia Kodorova,
Nathalie Locquet, Claire C. Gaudichon, et al.

» To cite this version:

Gaétan Roisné-Hamelin, Joanna Moro, Nicolas Delahaye, Juliane Calvez, Catherine C. Chaumontet, et
al.. Lysine and Threonine Restriction Reproduced the Lower Synthesis but Not the Higher Catabolism
of Liver and Muscle Protein of Severely Protein Restricted Growing Rats. Nutrition 2021, Jun 2021,
Inconnu, United States. pp.519, 10.1093/cdn/nzab041_034 . hal-03296230

HAL Id: hal-03296230
https://hal.inrae.fr /hal-03296230
Submitted on 29 Jul 2021

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 frangais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://hal.inrae.fr/hal-03296230
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

Lysine and Threonine Restriction Reproduced the Lower Synthe-
sis but Not the Higher Catabolism of Liver and Muscle Protein of
Severely Protein Restricted Growing Rats

Gaétan Roisné-Hamelin,' Joanna Moro,? Nicolas Delahaye,2
Juliane Calvez,> Catherine Chaumontet,? Patrick Even,?

Julien Piedcog,? Nadia Kodorova,” Nathalie Locquet,”

Claire Gaudichon,? Dalila Azzout-Marniche,? and Daniel Tomé?

'UMR 914 INRAE/AgroParisTech Physiologie de la Nutrition
et du Comportement Alimentaire (PNCA) and Z>Université
Paris-Saclay, ~AgroParisTech, INRAE, UMR PNCA, France

Objectives: The availability of indispensable amino acids (IAA)
modulates protein turnover. More particularly AAI deficiency reduces
protein synthesis while the consequence on proteolysis remains unclear.
The present study aims to evaluate the specific response of both
protein synthesis and proteolysis to a diet restricted on one strictly
indispensable IAA, either lysine or threonine

Methods: Sixty-four growing rats were divided into 8 groups
(n = 8/group). They were fed for 3 weeks isocaloric diets composed
with different levels of lysine or threonine (L or T), 15, 25, 40, 60, 75,
100 or 170% of the theoretical lysine/threonine requirements. At the
end of the experiment, rats were injected with valine'*C and tissues
and biological fluids were collected for gene expression measurement
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and blood amino acids (AA). Protein synthesis rate (Fractional and
Absolute rate synthesis, ie FSR, ASR) were determined in liver and
muscle. Statistical analysis was done by 1- or 2-factor ANOVA, when
data were repeated.

Results: Severe (L/T15, L/T25) and moderate (T40) lysine or
threonine deficiency resulted in a decrease in body weight gain due to a
decrease in lean body mass. Severe restriction (L15, T15, T25) decreased
the muscle FSR whereas no effect was observed in the liver. When the
rate of protein synthesis was expressed per tissue, the ASR was decreased
by severe restriction of lysine and threonine in liver and muscle and by
moderate threonine deficiency (T40, T60, T75) in muscle. In liver, no
effect of lysine and threonine on proteolysis was observed. In muscle,
only severe lysine (L15) deficiency increased proteolysis. Dietary lysine
deficiency induced a decrease in lysine concentration in the portal vein
and in the vena cava whereas for threonine deficiency, all AAIs except
threonine were decreased in the portal vein and vena cava.

Conclusions: These results indicate that the decreased protein
synthesis is the primary mechanism involved in decreased lean body
mass in response to the severe deficiency in a single AAI Deficiency
of a single AAI reproduce the effect of the low protein diet on protein
synthesis. Lysine and threonine deficiency differently affect for a part
protein turnover probably in relation with the tissue where they are
metabolized.
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