
Analysis of results took into account the
variation during the training period in
maximal oxygen consumption (VOZmaX)
and in body composition, determined
using the deuterium dilution based method
and the skinfold thicknesses.

Even if the body weight was kept con-
stant, training induced 13.7 ± 15.8 % fat
mass loss (P < 0.05) and a 14.3 ± 7.8 %
fat-free mass gain (P = 0.08) after 14
weeks. Furthermore, V02max increased on
average by 14.3 ± 7.8 % (P < 0.01), how-
ever its increase was negatively correlated
to its initial level (r = -0.52, P < 0.05).
After adjustment for differences in energy
balance, LIPox increased by 14 % over 24
h (P = 0.06) and by 28 % during sleep (P <
0.01) after 7 weeks of training. Thereafter
it returned to its initial level after 14 weeks
of training. After 7 weeks of training, the
increase in LIPox was correlated positively
with fat-free mass gain (r = 0.51, P = 0.05)
but negatively with variations in V02max (r
= -0.70, P < 0.02). In conclusion,
endurance training induces transient
metabolic adaptations which were partly
related to the initial physical capacities of
the elderly volunteers. The consequence
of these adaptations is a transient increase
in the capacity to oxidize lipids.

PROTEIN SYNTHESIS
AND DEGRADATION

Specific post-absorptive and post-pran-
dial responses of protein synthesis to
dietary protein levels in muscle, liver
and small intestine. M.A. Arnal, M.C.M.A. Arnal, M.C.

Valluy, P. Capitan, G. Bayle, P. Patureau
Mirand ( Centre de Recherche en nutrition
humaine, Unité d’étude du métabolisme
Azoté, Inra Clermont-Ferrand, Theix,
63122 Saint-Genès-Champanelle, France).

The effects of dietary protein level on
protein mass and fractional synthesis rate
(FSR) were investigated in the gastrocne-
mius muscle, liver and small intestine of
growing rats in post-prandial or post-
absorptive states.

Methods: Forty young male Sprague-Daw-
ley rats (75 g body weight) were pair-fed
either a 10 or a 20 % protein diet for 10
days. Tissue protein synthesis (FSR) was
determined in vivo, in the fed (post-pran-
dial) or 12-h-fasted (post-absorptive)
states, using an intravenous flooding dose
of 300 !tmoles of L- I- 13C valine (enrich-
ment excess 45 % mole)/100 g body
weight.
Results: The higher protein mass in liver,
gastrocnemius and small intestine (+23,
+34 and +19 %, respectively) of rats fed
with the 20 % protein diet than with the
10 % protein diet corresponded to differ-
ent patterns of FSR (%.d-1) responses to
protein intake levels, see table.

Conclusion:

1 ) In the liver, there is a stimulation of
FSR with both diets during the fed state,
but no effect of dietary protein levels.

2) In gastrocnemius muscle, a low pro-
tein diet inhibits post-prandial FSR stim-
ulation and a high protein diet increases
FSR only during the fed state.



3) In the small intestine, as in liver,
post-prandial FSR increase is observed
with both diets, and as in muscle, a high
protein diet increases FSR only during the
fed state.

Lack of recovery of muscle proteins lost
after food deprivation in old rats despite
a stimulation of muscle protein synthe-
sis. L. Mosoni, T. Malmezat, M.L.L. Mosoni, T. Malmezat, M.L.

Houlier, M.C. Valluy, P. Patureau Mirand

(UEMA, Inra, Theix, 63122 Saint-Genès-
Champanelle, France).

Sarcopenia could be the result of an
inability of elderly people to recover
muscle proteins lost during catabolic
periods. To test this hypothesis, we
deprived 12- and 24-month-old rats of
food for 10 days and compared their
capacity to recover after 5 days of refeed-
ing. We measured gastrocnemius mus-
cle protein synthesis rates in vivo using
the flooding dose method (t3C-valine),
and calculated degradation rates. Results
(± SE) were analysed by the Duncan test

(P S 5 %; a·b nutrition effect per age;
* age effect):

Muscle protein mass, reduced after
fasting, increased during refeeding in
adults. In old rats, mobilization was sim-
ilar but there was no recovery. During
fasting, ribosomal capacity was main-
tained, whereas ribosomal efficiency,
fractional and absolute synthesis rates
were decreased and increased back to
control values during refeeding, what-
ever the age. Protein degradation rates
were significantly reduced during fast-
ing in adults and increased slightly after
refeeding. They were unchanged in the
old rats, being equal in fed and refed ani-
mals.

Conclusions: 1) The capacities to
recover muscle mass lost after a stress
decreased with age. 2) This lower capac-
ity does not seem to be related to a lack
of stimulation of protein synthesis. 3) It
could result from an alteration in the
inhibition of proteolysis, which remained
high during refeeding.


