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Biochemical estimation of physical training effects using

the multiple euglycemic clamp technique
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Previous studies have shown that physical training improves carbohydrate metabolism. The purpose of this study was to
evaluate the effects of physical training on the insulin action using the euglycemic clamp technique. The rate of insulin—
mediated glucose uptake (glucose metabolism, GM) in 16 simple obese subjects (3.7 & 0.5mg/kg/min) and 18 obese diabetics
(3.3 & 0.3mg/kg/min) were significantly (P<0.001) lower than those in 32 healthy controls (7.3 + 0.2mg/kg/min), whose
values were, on the other hand, significantly (P<0.001) lower than those in 22 athletes (10.5 £ 0.5mg/kg/min). GM in the
9 aged subjects (6.7 + 0.8mg/kg/min) was lower than that in young controls. In the glucose metabolic clearance rate (MCR),
which was measured because of different fasting plasma glucose concentrations, the same significant changes were found in
above these subjects. A positive correlation was observed between GM and VO,max, while a strong inverse correlation
existed between GM and BMI (r=0.841, P<0.001). MCR during regular —dose clamp in 10 young athletes (12.8 + 1.0ml/kg/
min) was significantly higher (P<0.05) than those in 10 young untrained controls (9.0 £ 0.7ml/kg/min), 13 aged untrained
subjects (6.7 £ 0.9ml/kg/min) and 10 aged trained athletes. MCR in aged athletes was significantly higher than that in aged
untrained subjects. MCR during high—dose clamp in 10 aged untrained subjects (11.2 & 1.2ml/kg/min) was significantly
lower (P<0.05) than those in 5 young untrained controls (17.8 & 1.7ml/kg/min), 5 young trained athletes (16.2 + 0.8ml/
kg/min) and 5 aged trained athletes (18.5 & 1.2ml/kg/min). However no significant correlation could be observed between
the latter 3 groups.

These results might suggest that (1) the euglycemic clamp procedure provides a reliable estimate for training effects, and

(2) physical training increases insulin sensitivity in young trained athletes and insulin responsiveness in aged athletes.
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