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NUTRIENT SUPPLY AND ENDOCRINE CONTROL OF MUSCLE GROWTH IN LAMBS

S.R. EDWARDS*, V.H. ODDY*, P.A. SPECK**, H.M. WARREN* and K.D. RILEY*

Lambs supplemented with dietary escape protein (DEP) show a disproportionate
growth of muscle relative to other body tissues (Edwards et al. 1989). This
reflected an increased amino acid supply, but may have also been modulated by
changes in endocrine status. For example, in rats increased protein synthesis
in response to insulin (Ins) is enhanced by elevated concentrations of leucine
w-1 I a branched chain amino acid which is primarily metabolized in muscle
(Garlick and Grant 1988). We report the concentration of Leu and of some
hormones - Ins, growth hormone (GH), and insulin like growth factor 1 (IGF-1) -
in lambs of differing growth patterns supplemented with DEP.

Wether weaners, 12 weeks old (20 kg live weight (LW) ) were fed as two groups.
In one (LL), LW was maintained at 20 kg for 12 weeks, while the other (HL) was
grown to 40 kg LW. All sheep were then individually penned and fed ad libitum
wheaten straw (40% digestible dry matter, 0.5% N) plus 12 g urea, minerals and
50 g lucerne chaff for 4 weeks. Thereafter, a supplement of either 0, 20, 40,
60, 80 g formaldehyde-treated casein (mixed with 10 g molasses) was added for a
further 14 weeks. The lambs were sampled 5 weeks after the start of
supplementation. Nine jugular blood samples were taken hourly, commencing one
hour after the morning feeding. Selected muscles (M- triceps, M. vastus
lateralis and M. semi-tendinos) were dissected at slaughter. Empty bodyweight
gain (GEBW) was determined from 18 h fasted weights prior to and at the end of
supplementation. Effects of animal group and supplement levels were examined by
analysis of variance for unbalanced data,

Table 1 Effect of supplementation with dietary escape protein

DEP supplementation increased (P<O.OS) GEBW, muscle, Leu, Ins and IGF-1.
Enhanced muscle growth most likely reflects the combined influence of supply of
essential amino acids and hormones.
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