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Studies on insulin action in skeletal muscle and adipose tissue

by using the microdialysis technique
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The purpose of the present study was to elucidate the possibility that the in vivo insulin action in skeletal muscle and

adipose tissue was determined by using of a two-step sequential euglycemic clamp procedure combined with a microdialysis

technique in Wistar rats. When the insulin infusion rates were 6.0 and 30.0 mU/kg - min, the plasma insulin concentrations

were 80-100 and 1,000 g U/ml, respectively. The plasma glucose concentrations were maintained constant at the basal

levels by the periodic adjustment of a variable amount of glucose infusion. The lactate concentrations in dialysate throughout

the microdialysis correspond to the insulin-mediated glucose uptake of skeletal muscle or adipose tissue, and then reflect

insulin action in these above tissues. The following result was obtained.

The insulin dose-response curve was observed in skeletal muscle and adipose tissue, when the lactate concentration in dia-

lysate was plotted against the logarithm of the mean plasma insulin concentration.

This result suggests that the microdialysis technique provides a reliable estimate for the in vivo insulin action in skeletal

muscle and adipose tissue.
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Table 1 Plasma insulin and glucose levels before and during the study

(insulin infusion rate : 6.0 and 30.0mU/kg - min)

B. W. (g) Insulin (2 U/ml) Glucose (mg/dl)
Basal 6.0 30.0 Basal 6.0 30.0
Control (6) 273+6 33.4%14.6 92.8+16.3 1053.6+74.3 66+4 67+3 68+3
Values are means + SE
The number of rats is shown in parentheses.
xR b LVHE

{Microdialysis probe> \

e
- //

. . %
-1

-

, / /
iy
Fig. 1 Design of the microdialysis probe.
During the slow perfusion of the probe, chemicals and
substances enter or leave the perfusion fluid by diffus-

ion through the wall of the membrane.
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Fig. 2 The microinjection pump
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Fig. 3 Glucose infusion rate during the euglycemic clamp procedure (insulin in-
fusion rate : 6.0 and 30.0mU/kg - min)
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Fig. 4 In vivo insulin dose-response curve in skeletal muscle of rats for the lac-
tate concentration in dialysate throughout the microdialysis.
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Fig. 5 In vivo insulin dose-response curve in adipose tissue of rats for the lac-
tate concentration in dialysate throughout the microdialysis.
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