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PROTEIN METABOLISM

The effects of non-protein energy supplements

on muscle protein synthesis during feeding

and fasting

Postprandiale und postabsorptive Muskelproteinsyn-
these

Supplementation of a balanced diet with non-protein en-
ergy has long been known to promote N retention (1).
The predominant oxidation of carbohydrate during the
postprandial phase and oxidation of fatty acids during the
post-absorptive phase suggests that, although these sub-
strates may be equally effective in improving N retention,
their underlying mechanisms may be different. Given the
diurnal rhythm of muscle protein synthesis found in
meal-fed rats (2), it is possible that carbohydrate and fat
may exert their protein sparing effects during different
periods of a feeding and fasting cycle. The experiment
is set out to test this hypothesis.

Female rats, growing (~150 g) or adult (~300 g), were
trained for 10 d to eat all their fixed daily ration in 8 h.
They were then given for 14 d either a basal diet or the
same diet supplemented with carbohydrate or fat, dou-
bling the intake of that nutrient in each case. At the end
of the feeding period on day 14, half the rats on each
treatment were given a flooding dose of L-[2,6-°H]-
phenylalanine for measuring the fractional rate of muscle
protein synthesis. The other rats were fasted for 16 h
before being given the injection. Exactly 10 min after the
injection the rats were killed and samples of gastroc-
nemius muscle were rapidly removed for the measure-
ment of protein synthesis, as described by Garlick et al.
(3). Results are shown in Table 1.
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Table 1 Fractional protein synthesis rates in the gastrocnemius
muscle of young and adult rats given a basal diet or the same diet
supplemented with carbohydrate or fat

Supplement ANOVA
None Fat Carbohydrate Fed vs Control vs  Feeding x

{control) Fasted supplement supplement
Young
Fed 7.9+ 051 91:041" 9.8:033°
Fasted 6.0 +032° 93:064° 93:02° P05  P.OOI NS
Aduit
Fed 42+ 010° 46 :0.15% 53:020
Fasted 3.7 = 0.19° 5.0:023% 5020129 NS P.05 P.05

Values are means = SEM
Values within age groups without a common superscript (young:
a~c; adult: d-g) are significantly different  (P0.05)

The results show that, in young rats, there were no
differences between the protein sparing effects of carbo-
hydrate and fat. Both supplements stimulated post-
prandial muscle protein synthesis and prevented the
postabsorptive decrease in protein synthesis. In adult rats,
carbohydrate supplement stimulated postprandial muscle
protein synthesis and this effect was sustained during the
postabsorptive period. The fat supplement, in contrast,
did not stimulate postprandial muscle protein synthesis
but prevented the postabsorptive decrease in protein syn-
thesis seen in controls.
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