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[Abstract] Objective To investigate the mechanism of action of tuina manipulation in repairing skeletal muscle overuse
injury in rats via the PI3K/Akt signaling pathway. Methods Thirty—two male SD rats were randomly divided into a blank group (8
rats) and a modeling group (24 rats) using a random number table. Rats in the modeling group underwent 4 weeks of downhill
running-induced eccentric contraction exercise to establish skeletal muscle overuse injury models. Successfully modeled rats were
then randomly subdivided into a model group, a tuina group, and a drug group, with 8 rats in each group. At 24 hours post—
modeling, all groups of rats were subjected to head and facial wrapping with black cotton cloth and treated with medical vaseline

application. The tuina group was treated using a self-made experimental animal pressing manipulation apparatus, while the drug
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group received Voltaren (1% diclofenac diethylamine emulgel) twice daily for 3 consecutive days. Before and after the intervention,
behavioral assessment of the rats was conducted using the balance beam test. After the intervention, HE staining was used to
observe morphological changes in gastrocnemius muscle tissue, ELISA was used to quantify plasma levels of tumor necrosis factor—-a
(TNF -, interleukin 1B (IL-1p), and interleukin -8 (IL-8), and Western blot was used to determine protein expressions of
phosphatidylinositol 3-kinase (PI3K), protein kinase B (Akt), and phosphorylated Akt (p-Akt) in gastrocnemius tissue. Results Compared
with pre—treatment values, both the tuina and drug groups showed significantly shortened balance beam walking time and reduced
paw slips post—treatment (P<0.01). After treatment, the model group rats, compared with the blank group, had prolonged balance
beam walking time and increased paw slips (P<0.01), marked inflammatory cell infiltration in the gastrocnemius muscle, and
increased content of TNF—a, IL-1B, and IL-8 (P<0.01), as well as elevated protein expressions of PI3K, Akt, and p—Akt (P<0.01).
Compared with the model group, both the tuina and drug groups had shortened beam walking time and reduced paw slips (P<0.01),
decreased inflammatory cell infiltration in the gastrocnemius muscle, and reduced contents of IL-1B and IL-8 (P<0.05, P<0.01). The
tuina group showed increased protein expressions of PI3K and Akt (P<0.05, P<001), while the drug group had increased protein
expressions of PI3K, Akt, and p-Akt (P<0.05, P<0.01). Compared with the tuina group, the drug group had increased IL-8 content
(P<0.05). Conclusion Tuina manipulation can ameliorate chronic overuse—induced skeletal muscle injury. Its mechanism of action
may involve activation of the PI3K/Akt signaling pathway and modulation of relevant inflammatory factors and protein expressions of

PI3K, Akt, and p-Akt, thereby improving skeletal muscle architecture, suppressing chronic inflammation, and promoting muscle

repair.

(Keywords) skeletal muscle overuse injury; tuina manipulation; Voltaren; PI3K/Akt signaling pathway; inflammatory re-
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