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Growth responses of fat and muscle in the lamb to intra-arterial infusions 
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Over the past five years we have developed a whole 
animal preparation to examine the direct effects of 
insulin on the growth of fat and muscle in the lamb. This 
was done by infusing the hormone intraarterially to 
raise its concentration in the blood perfusing tissues of 
one leg compared to the contralateral leg which has 
acted as a control. The approach has reduced the 
amount of insulin infused and has prevented effects of 
hyperinsulinaemia, such as hypoglycaemia or the re- 
lease of counter-regulatory hormones, from completely 
opposing the anabolic actions of insulin. 

Twenty-one Romney or Coopworth crossbred 
lambs of 12-15 weeks of age were surgically prepared 
with small catheters placed in the external iliac arteries 
and veins of each hind leg as previously described 
(Wolff er al. (1989). Sterile saline (9 g.1’) was pumped 
at a rate of 0.1 ml.mis’ through all catheters. Two to 
three weeks later, lambs with functional catheters were 
randomly assigned to different dose rates of bovine 
insulin, ranging from 0 to 0.46 mU.min-‘.kg liveweight 
I. For each lamb the insulin was added to the saline 
infused into the left or right arterial catheter (decided 
randomly) for 30 d. Following slaughter of the lambs, 
hindquarters were separated from the carcass. Major 
muscles, fat depots and bones were dissected (Wolff et 
al., 1989) with the weight of tissues from the treated 
side being expressed as a ratio of those from the control 
side. Responses of both muscle (M) and fat (F) were 

both linearly related to the infusion rate of insulin (I, 
mU.min-*.kg’). 

M = 1.192(+0.028) * I (R2 = 0.68). 
F = 1.432(+0.070) * I (R2 = 0.64) 

Bone weights were not significantly altered by 
insulin. 

These data show that insulin was anabolic for 
both muscle and fat in the weaned lamb and that the 
incremental response of fat to insulin (fractional part of 
the coefficient) was more than twice as great as the 
muscle response. The result provides an explanation 
for the propensity of weaned lambs to deposit excessive 
amounts of fat in the carcass when they are fed high 
energy diets that would raise systemic insulin concen- 
trations. We also found (Wolff et al., 1989) that the 
muscle response diminished as lambs got older or 
heavier, so it is possible that the sensitivity of muscle 
growth to insulin may be one of the co-ordinated 
mechanisms that define the mature body size of an 
animal. 
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