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The mechanism by which immobilization decreases GLUT1-dependent glucose uptake
in rat skeletal muscle
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Acute short duration of disuse decreases insulin-independent glucose uptake
in skeletal muscle, but the mechanisms is not identified. In this study, we focused on GLUT1, that
is a glucose transport protein responsible for basal glucose uptake, and Thioredoxin interacting
protein (TXNIP) that is in relative to glucose metabolism. As a result, TXNIP was expressed and
increased in plasma membrane of immobilized soleus muscle. However, GLUT1 and GLUT4 protein
expression was not different between both Non-immobilized and Immobilized rat soleus muscle.
Finally, this study suggested that TXNIP is a key factor for regulating GLUT.
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Table 1. Top 10 differently expressed metabolites in rat soleus muscle between Non-immobilized and Immobilized
limbs after 6-h hindlimb immobilization.

Non-immobilized Immobilized Ratio
Compound TSD TSD (immobilized p-value
(nmol/g) (nmol/g) /Non-immobilized)

Leu 200 9.1 266 9.4 13 3.8E-06
Tle 136 9 179 5.9 1.3 4.9E-05
Val 240 13 311 22 13 5.8E-04
Carnitine 381 51 621 65 1.6 2.4E-04
Tyr 71 4.9 91 6.5 1.3 5.7E-04
Phe 97 3.5 116 6.5 12 1.0E-03
Arg 306 67 454 31 1.5 5.0E-03
Glu 2543 322 5784 1572 23 9.0E-03
Galactose 1-Phosphate 6.6 0.7 4.2 1.1 0.6 5.0E-03

N-Cabamoylaspartic acid 0.6 0.13 0.4 0.05 0.7 9.0E-03
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