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ONLINE APPENDIX: Calculations 
Muscle Phenylalanine Kinetics  
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Where CA and CV are the blood amino acid concentrations in the femoral artery and vein, 
respectively.  EA, EV, and EM are the amino acid enrichments, expressed as tracer/tracee ratio, in 
the femoral artery, vein and muscle, respectively.  BF is leg blood flow as calculated from the 
steady state ICG concentration values in the common femoral and wrist veins.  Data were 
expressed per 100 ml of leg volume. 
 
Muscle Protein Fractional Synthetic Rate 
With the precursor-product model, we calculated the fractional synthetic rate (FSR) of mixed 
muscle proteins as follows:  
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Where ΔEp is the increment in protein-bound phenylalanine enrichment between two biopsies, t 
is the time between the two biopsies and EM(1) and EM(2) are the phenylalanine enrichments in 
the free intracellular pool in the two biopsies.  Data were expressed in percentage per hour. 
 
Glucose Kinetics 
Leg glucose utilization was calculated as the net glucose uptake across the leg: 
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Where GA and GV are blood glucose arterial and venous concentrations, respectively.  Data were 
reported per 100 mL of leg volume.  
Basal whole body endogenous glucose production (EGP) and utilization (WBGU) were 
calculated using the single-pool model as the ratio between the tracer infusion rate and the 
arterial glucose enrichment (EA):  

A = i/EEGP = WBGU  (14) 
 
During clamp, EGP was calculated by subtracting the exogenous glucose infusion rate from 
WBGU. 
 
Insulin delivery to the leg was calculated as follows: 
 
Insulin delivery InsulinFV BF (15) 
 
Where InsulinFV is insulin concentration in the femoral vein. We used the femoral vein insulin 
concentration because arterial insulin concentration was not measurable due to utilization of the 
arterial catheter for insulin infusion.  However, some insulin is cleared by the muscle. Thus, this 
method may slightly underestimate the total insulin delivery rate. Nonetheless, it provides an 
additional means to evaluate the degree of muscle insulin exposure. 


