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Analysis of anti-cancer drugs-induced muscle atrophy
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We recently suggested that the administration of cisplatin could increase
levels of MuRF1l and Atrogin-1, leading to muscle atrophy in the mouse. We therefore examined effects
of various anti-cancer drugs on the gene expression of MuRF1 and Atrogin-1 in C2C12 cells.
Cisplatin increased in MuRF1 and Atrogin-1 in both C2C12 myoblasts and myotube, while paclitaxel
increased in MuRF1 and Atrogin-1 in only C2C12 myoblasts. On the other hand, the gene expression
profiling in quadriceps muscle showed enhancement of proteasome degradation pathway and inhibition
of striated muscle contraction pathway in model of cisplatin-induced muscle atrophy. In addition,
the cisplatin-induced upregulation of MuRF1l and Atrogin-1 was attenuated by treadmill exercise.
Although the detailed mechanism is unknown, it is possible that sensitivitﬁ to treadmill exercise is
enhanced in the conditions associated with cisplatin-induced muscle atrophy in the quadriceps
muscle.
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Fig. 1. Effects of 0.1 or 0.3 uM paclitaxel (Pax0.1,
Pax0.3), 1 or 10 pM irinotecan (Iril, Iri10), 3 or 30
uM cytarabine (Cyt3, Cyt30), 1.5 or 50 pM 5-FU (5-
FUL.5, 5-FU50) and 15 or 50 uM Cisplatin (Cisl5,
Cis50) on gene expression of MuRF1 (A) and
Atrogin-1 (B) in the C2CI12 myoblasts. Each value
represents the mean + S.EM. from 3 independent
samples (A and B). *p<0.05, **p<0.01 and
**%p<0.001 vs. Vehicle.
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Fig. 2. Typical photographs of bands for protein
expression of MuRF1, Atrogin-1 and GAPDH.
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Fig. 3. Effects of 1 uM Irinotecan (Iri10), 0.3 pM Paclitaxel (Pax0.3), 30 pM
Cytarabine (Cyt30), 50 uM 5-FU (5-FUS50) and 50 uM Cisplatin (Cis50) on
protein expression of Akt, Foxo3a and GAPDH, and phosphorylation of Akt
and Foxo3a. Typical photographs of bands for protein expression of Akt,
Foxo3a and GAPDH, and phosphorylation of Akt and Foxo3a.
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Fig. 4. Effects of 0.1 or 0.3 pM Paclitaxel (Pax0.1, Pax0.3), 1
or 10 uM Irinotecan (Iril, Iril0), 3 or 30 uM Cytarabine
(Cyt3, Cyt30), 1.5 or 50 uM 5-FU (5-FU1.5, 5-FU50) and 15
or 50 uM Cisplatin (Cisl5, Cis50) on gene expression of
MuRF1 (A) and Atrogin-1 (B) in the C2C12 myotube cells.
Each value represents the mean + S.E.M. from 3 independent
samples. *p<0.05 and ***p<0.001 vs. Vehicle.
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Atrog i n—l Fig. 6. Effects of treadmill exercise on cisplatin-induced upregulation of MuRF1 (A) and
atrogin-1 (B) gene expression in the quadriceps muscle of mice. Each value represents the
mean = S.E.M. from 4 independent mice. ***p < 0.001 vs. Cont (T-), ###p < 0.001 vs. Cis
(T).
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