N

N

Delayed generalized muscle atrophy following unilateral
hindlimb casting in old rats is prevented by a whey or a
high protein diet but not a free leucine-enriched diet
Hugues H. Magne, Isabelle Savary-Auzeloux, Carole Migné, Marie-Agneés
Peyron, Lydie Combaret, Didier Remond, Dominique Dardevet

» To cite this version:

Hugues H. Magne, Isabelle Savary-Auzeloux, Carole Migné, Marie-Agnes Peyron, Lydie Combaret, et
al.. Delayed generalized muscle atrophy following unilateral hindlimb casting in old rats is prevented
by a whey or a high protein diet but not a free leucine-enriched diet. 1 st Montréal International
Symposium of GRAPA : from Humans to Cells (MHC), Groupe de Recherche en Activité Physique
Adaptée (GRAPA). FRA., May 2013, Montréal, Canada. hal-01002245

HAL Id: hal-01002245
https://hal.science/hal-01002245
Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.


https://hal.science/hal-01002245
https://hal.archives-ouvertes.fr

Delayed generalized muscle atrophy following unilateral hindlimb casting in old rats is prevented
by a whey or a high protein diet but not a free leucine-enriched diet.

Hugues Magne “ 2, Isabelle Savary-Auzeloux “ % Carole Migné %, Marie-Agnés Peyron * ?, Lydie
Combaret 2, Didier Rémond ? and Dominique Dardevet >

(1) Clermont Université, Université d'Auvergne, Unité de Nutrition Humaine, BP 10448, F-63000
CLERMONT-FERRAND
(2) INRA, UMR 1019, UNH, CRNH Auvergne, F-63000 CLERMONT-FERRAND

Introduction

During ageing, limb immobilization induces general and delayed muscle atrophy during the
rehabilitation period. Understanding the underlying mechanisms and limit this generalized muscle
atrophy is then a major issue in elderlies.

Objective
We investigated the impact of dietary supplementations on generalized and delayed muscle atrophy
induced by immobilization and subsequent recovery in old-adult-rats.

Methods

185 old-adult-rats were subjected to unilateral hindlimb casting immobilization for 8 days (10-18) and
allowed to recover for 10-40 days (R10, R20, R30, R40). Animals were fed during the recovery period
a control diet (C) or the same diet supplemented with leucine (LEU), whey (WHEY) or high-protein
diet (HIGH-PROT). Muscle mass, muscle protein breakdown (MPB) and protein synthesis (MPS) were
measured in non-immobilized gastrocnemius muscles. Data were analyzed by ANOVA.

Results

Muscle mass was unchanged in the non-immobilized limb from 10 to R20 but atrophied thereafter (-
15.5%), traducing a general atrophy. MPB was unaltered in this limb but MPS became resistant to
food intake compared to pair-fed non-immobilized-controls. In LEU group, gastrocnemius atrophied
similarly despite a better stimulation of postprandial MPS (+20%). In the WHEY and HIGH-PROT
groups, no atrophy was observed in the the non-immobilized-gastrocnemius throughout the
experimental period (no difference at R40vsl0).

Discussion/conclusion

LEU supplementation was able to stimulate MPS in the non-immobilized limb via the mTOR-
signalling-pathway, but it remained inefficient to prevent the muscle atrophy in the non-immobilized
limb. By contrast, WHEY or HIGH PROT diets were able to prevent atrophy of the non-immobilized
limb by sustaining MPS during the entire rehabilitation.



