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Abstract
Introduction: The quality of dietary protein sources became a particularly sensitive issue in the current debates on a rebalancing
between animal and vegetable food sources.
The ability of a protein to meet the nutritional requirements of essential amino acid (EAA) is the basis for assessing the quality of
protein.
The objective of this study was to characterize the impact of lysine- and threonine-deﬁcient gluten-based diets on the metabolism of
growing rats and to identify molecular markers of these diets.
Materials and Methods: Growing rats were fed for 3 weeks with a threonine-supplemented and 70% lysine-deﬁcient gluten diet; a
lysine-supplemented and 47% threonine-deﬁcient gluten diet; a gluten diet supplemented in lysine and threonine to meet all the
AA requirements, and a control diet with milk protein to meet all the AA requirements.
Body weight and food intake were measured daily. At the end of the experiment, tissues and biological ﬂuids were removed. The
body composition was analyzed, gene expression measurements involved in protein and lipid metabolism were performed and the
urinary metabolome was analyzed by LC-MS. Statistical analysis was done by variance analysis and metabolome analysis by discriminant analysis of independent components.
Results: This EAA deﬁciency does not modify the food intake. Lysine deﬁciency induces a decrease in body weight gain, and lean
body mass, associated with an increased in proteolysis and a decreased in proteosynthesis, a decreased in bone mineral density,
and no effect on lipid metabolism.
Threonine deﬁciency induces a decrease in body weight gain, and liver and skin weight, without changes in protein metabolism,
bone mineral density, and lipid metabolism. After approval of the deﬁciency model, the metabolomic analysis performed on urine
samples revealed the presence of speciﬁc discriminating molecules of the diets and types of proteins.
Discussion: EAA deﬁciency has an impact on the growth, and bone and protein metabolism of growing rats. These deﬁciency states
have resulted in different metabolome proﬁles that could lead to the identiﬁcation of speciﬁc molecular markers of protein sources and
related to EAA deﬁciencies.
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