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Disuse-induced muscle insulin resistance is associated with some changes in
intramuscular metabolites
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Exercise increases insulin sensitivity of muscle glucose uptake through a
decrease in intramuscular energy sources (e.g. glycogen, ATP, CrP). In contrast, inactivity
(decreased amburatory activity) decreases insulin sensitivity, but does not increase intramuscular
energy status in inactive muscle. Therefore, the mechanism of insulin resistance due to inactivity
is unknown.

We performed a comprehensive metabolomic analysis to examine the effects of inactivity on muscle
metabolites. The metabolome analysis revealed that inactivity-induced insulin resistance is
characterized by several intramuscular metabolite profiles (e.g. glutamate, choline, and sarcosine).
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EHER/ava—1L BRER/ EREE
Rt
=4 o J:4 p fi
NADH 11 0.049 1.6 0.025
UDP-glucose 1.6 0.003  ** 0.3 2.8E-04
IMP 1.4 0.038 36 1.3E-04
Glucose 6-phosphate 0.4 0.009 * 4.1 0.005  **
Fructose 6-phosphate 0.3 0.003  ** 3.9 0.006
Glucose 1-phosphate 0.3 3.9E-04 =+ 4.4 0.012
CoA 15 0.007  ** 0.6 0.002
Malonyl CoA 1.8 8.3E-04  *** 0.7 0.004
PRPP 1.4 0.021 * 1.4 0.037
GDP 1.2 0.047 * 1.9 0.075
Lactic acid 0.4 0.016 * 41 9.0E-05  ***
GTP 1.2 0.001 ** 0.4 1.7E-07  *=*
Pyruvic acid 0.3 0.036 * 1.2 0.138
2-Hydroxyglutaric acid 1.7 0.033 * 1.2 0.251
Malic acid 0.07 0.003 7.5 0.004
2-Oxoglutaric acid 5.0 0.006 <1 N.A.
Fumaric acid 0.05 0.009  ** 14 0.002
Citric acid 0.6 0.011 * 0.4 8.1E-05  ***
cis-Aconitic acid 0.5 0.012 * 0.2 0.001
Urea 1.6 0.033 * 1.0 0.873
Ala 0.5 0.012 * 3.5 1.8E-05 **
Sarcosine 0.5 0.021 * 1.4 0.113
Choline 0.5 2.6E-04 1.7 0.061
Ser 0.7 0.049 * 1.2 0.025
Creatinine 11 0.049 * 0.8 0.004
Pro 1.3 0.020 * 1.4 0.010
Thr 1.4 0.002 ** 1.2 0.008
lle 1.3 0.029 * 1.8 5.4E-04
Asp 0.12 6.0E-04 0.4 8.8E-05 ***
Hypoxanthine 1.3 0.018 * 31 0.010
GIn 1.2 0.005 * 1.2 0.003
Glu 3.3 2.1E-04 ¥ 0.5 6.6E-04  ***
Met 1.7 0.003 * 1.4 0.004
Carnitine 2.7 0.002 0.5 1.8E-05 **
Adenosine 1.4 0.042 2.2 0.017
Argininosuccinic acid 0.7 0.040 1.0 0.762
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