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ABSTRACT

The effect of protein on the glucose utilization and insulin sensitivity of rat hindlimb
muscles was investigated. The present study was aimed mainly at its long-term effect.
Studies were performed on male Wistar rats, weighing about 250 g. First, rats were given
soy protein or albumin orally, and one hour later they were prepared for hindlimb perfu-
sion. Second, for the purpose of studying the long-term effect of soy protein, rats were
fed soy protein diet ad libitum for 4 weeks, and then the hindlimb perfusion was attempted.
Plasma glucose and insulin concentrations were comparable in the two groups when soy
protein or albumin was orally given respectively. The clearance of glucose by hindlimb
skeletal muscle was examined in the absence of added insulin among the two groups,
compared with the control. The soy protein and the albumin fed rat groups cleared glucose
from the medium approximately 60 and 40%, respectively, more than did the control, where-
as at various insulin levels, the clearance of glucose by hindlimb skeletal muscle was
comparable among the three groups. The four week feeding of the soy protein diet or the
control diet brought about a significant rise in basal plasma glucose concentration, however,
the rise was comparable in the two groups. But there was no significant difference in
plasma insulin concentration. The clearance of glucose by hindlimb skeletal muscle was
comparable in the two groups in the absence of added insulin and at perfusate insulin
levels of 62.5 and 125xU/ml, while the soy protein diet caused a significant rise at a perfu-
sate insulin level of 500 #U/ml. The four week feeding of each diet, however, decreased the
clearance of glucose by hindlimb skeletal muscle at a respective perfusate insulin level.
Nutr. Sci. Soy Protein, Jpn. 10, 122-126, 1989.
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Measurements for blood glucose

. B .
weighing about 250 g and plasma insulin

Short-term effect

Long-term effect

One hour before perfusion ex- Feeding of SPI or chow diet
periment 1 g/kg BW of SPI for 4 weeks

or albumin were administered
with stomach tube

¥

Hindlimb perfusion
(Mondon method)

Perfusate : Krebs-Ringer solution containing 4.

Measurements for blood glucose
and plasma insulin

5% dextran, 0.1% bovine serum

albumin and rat erythrocytes with or without insulin (0, 62.5, 125 or

500 #U/ml).
Perfusion rate : 5 ml/min.

Sample : Perfusate was taken every 10 minutes for 60 minutes.

Glucose uptake (nmol*min~leg muscle™!)

Glucose clearance (K)=
(ul*min~1+g muscle™1)

Fig. 1. Outline of experiment.

Glucose concentration (nmol/x1)
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Fig. 2. Short-term effect of SPI or albumin adminis-

tration on blood glucose concentration.
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Fig. 3. Short-term effect of SPI or albumin adminis-

tration on plasma insulin level.
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Fig. 4. Acute effect of SPI or albumin feeding on
glucose clearance by hindlimb perfused with

Krebs-Ringer based solution without insulin.
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Fig. 5. Effect of long-term feeding of SPI diet on
body weight.
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Fig. 7. Effect of long-term feeding of SPI diet on
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Fig. 8. Chronic effect of SPI feeding on glucose clear-
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Fig. 9. Chronic effect of SPI feeding on glucose clear-

ance by hindlimb perfused with Krebs-Ringer

based solution with insulin (125 #U/ml).
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Fig. 10. Chronic effect of SPI feeding on glucose

clearance by hindlimb perfused with Krebs-

Ringer based solution with insulin (62. 5 «U/ml).
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Fig. 11. Chronic effect of SPI feeding on glucose
clearance by hindlimb perfused with Krebs-

Ringer based solution with insulin (500 #£U/ml).
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