
HAL Id: hal-04314307
https://hal.science/hal-04314307

Submitted on 30 Jan 2024

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 dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Growth retardation induced by protein and
indispensable amino acid deficiencies cannot be catch up

by a supplementation in growing rats.
Gaëtan Roisné-Hamelin, Catherine C. Chaumontet, Claire C. Gaudichon,

Juliane Calvez, Daniel Tomé, Azzout-Marniche Dalila

To cite this version:
Gaëtan Roisné-Hamelin, Catherine C. Chaumontet, Claire C. Gaudichon, Juliane Calvez, Daniel
Tomé, et al.. Growth retardation induced by protein and indispensable amino acid deficiencies cannot
be catch up by a supplementation in growing rats.. International Congress of nutrition (ICN), Dec
2022, Tokyo (Japan), Japan. �hal-04314307�

https://hal.science/hal-04314307
https://hal.archives-ouvertes.fr


Title

Authors 

Affiliation

-4 0 4 8 12 16 20 24 28 32 36 40 44
0

100

200

300

400

Body weight

Days

B
o

d
y

 w
e

ig
h

t 
(g

)

Deficiency Supplementation

J1
*

J2
* * *

P5

T25

L25

M25

P20
30%

50%

60%

35%

15%

25%
ns

ns

P
5

T25
M

25 L25
P
20 P

5
T25

M
25 L25

P
20

10

15

20

25

30

Naso anal length

Deficiency Supplementation

N
a

s
o

-a
n

a
l 

le
n

g
th

 (
c

m
)

P5
T25
M25
L25
P20

a

b b

c

diet effect < 0.001
phase effect < 0.001
diet*phase <0.001

a

cd
d de de

e

P
5

T2
5

L2
5

M
25

P
20 P

5
T2

5
L2

5
M

25
P
20

0

100

200

300

Lean body mass

Deficiency Supplementation

L
e

a
n

 b
o

d
y

 m
a

s
s

 (
g

)

P5
T25
L25
M25
P20

a

diet effect < 0.001
phase effect < 0.001

b

c
c

d

de
e

f f

g

P
5

T25 L2
5

M
25

P
20 P

5
T2

5
L25

M
25

P
20

0.00

0.05

0.10

0.15

0.20

Bone mineral density

Deficiency Supplementation

B
o

n
e

 m
in

e
ra

l 
d

e
n

s
it

y
 (

g
/c

m
²)

a

diet effect < 0.001
phase effect < 0.001

P5

T25

L25

M25

P20

ab
bc cde

cd

de

ef
fg gg

Deficiency Supplementation4 7wHabituation0 1

(%) recommendation

P5

T25

M25

L25

0 25 100

P20

Poster No. PAB(T1)-91

Background and Objectives Methods

Results

Conclusions

Keywords

Growth retardation induced by protein and indispensable amino acid

deficiencies cannot be catch up by a supplementation in growing rats

Gaëtan Roisné-Hamelin, Daniel Tomé, Catherine Chaumontet, Juliane Calvez, Claire 

Gaudichon, Daniel Tomé, Dalila Azzout-Marniche

Université Paris-Saclay, AgroParisTech, INRAE, UMR PNCA, Palaiseau, France

IAA deficiency, Protein deficiency, Protein

quality, Growth retardation, Catch up Growth

Conflict of Interest

All the authors declare no conflict of interest

In developing countries, children are exposed to a growth retardation risk due to their low protein  

intake or the poor quality of the consumed protein sources.

       However, the specificity of each indispensable amino acid (IAA) and the ability of children to catch-

up their growth retardation after shifting back to an adequate diet remains unclear.

     The aim of this study was to assess the supplementation efficiency following a protein or IAA (lysine, 

threonine, and methionine) deficiencies in growing rats, and to identify the specific IAA deficiency effect. 

A single IAA, as protein deficiency, induces growth 
retardation, and the lean body mass is highly affected. 
        A supplementation to the level of recommendation (two 
fold the estimated requirement in other works) allows growth 
resume, but the growth retardation is not catch up. 

Body weight and Food intake
measured daily

Control
Methionine

Lysine
Threonine

Protein

Body composition and Bone 

mineral density measured twice

A single IAA as protein deficiency  BW and length, and the lean body mass is highly 
affected.

Only protein and threonine deficiencies  bone mineral density.

A P20-equivalent supplementation permit growth resume but no catch-up growth, as all 
the gaps observed during deficiency remains slightly the same after supplementation.

Kidney, muscle and carcass weight remains reduced after supplementation. But only 
protein and threonine deficient still have reduced liver weight after supplementation.
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