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Abstract

Objective: To explore the protective effect and mechanism of regularly high-intensity interval training on pro-
tein synthesis in fast-twitch skeletal muscle of aging mice.

Method: Twenty sixteen-month-old male C57/BL mice were randomly divided into control group and high-inten-
sity interval training group by body weight. Mice in training group received 8 wks incremental swimming exer-
cise training from Monday to Friday. These CE group mice repeated 4 sets of 20 seconds swimming at 10 sec-
onds intervals with a workload of 10% body weight attached to the tails. The training sets were increased by
Iset per wk, with the last wk having 12 sets. The grip strength was measured pre-study, and on Sunday of
the second, fourth, sixth and eighth week post-intervention by using grip strength meter. Twenty four hours
post the final exercise bout, mice were all sacrificed. The protein synthesis rate was measured using isotopic
tracing. The total protein, myofibrillar protein and sarcoplasmic protein concentration in gastrocnemius muscles
were detected by commercial Bradford protein assay kit. The phosphorylation rate of mTOR*™* p70S6K™*,
4E-BP1™"* and the protein expression of MHC Il were determined by using the Western blotting. The muscle

strength was measured by the grip strength meter.
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Result: When compared with mice in control group, 8 wks high-intensity interval training increased the protein

synthesis rate, the total, myofibrillar and sarcoplasmic protein content (P=0.000), and elevated the phosphoryla-
tion rate of mTOR*™*, p70S6K™", 4E-BP1™7*  the protein expression of MHC Il and the hind limb grip

strength with statistical significance (P=0.000).

Conclusion: High-intensity interval training significantly promotes protein synthesis in gastrocnemius muscles of

aging mice and finally leads to the elevated muscle strength. The mTOR " */4E-BP1 pathway contributes to

this effect. It's reasonable to believe that high-intensity interval training has the potential to treat the sarcope-

nia.
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