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(Abstract] Objective To explore the mechanism of action of fire needle therapy in treating sciatic nerve injury in rats based on
the phosphatidylinositol 3-kinase (PI3K)/protein kinase B (Akt)/mammalian target of rapamycin (mTOR) signaling pathway. Methods
A sciatic nerve compression injury model was established in rats by using hemostatic forceps to apply pressure. Thirty —six
successfully modeled rats were randomly and evenly divided into model group and fire needle group. Another 18 rats that did not

undergo modeling (only exposed the nerve without clamping) served as sham—operation group. After successful modeling, rats in the
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sham—operation and model groups were only subjected to binding and fixation. Rats in the fire needle group received fire needle
intervention at the "Huantiao (GB30)" and "Weizhong (BLA0)" acupoints on the affected side after binding and fixation, with an
intervention frequency of once every other day and a treatment course of 14 days. At 1, 7, and 14 days after intervention, the
sciatic nerve function index (SFI) of rats in each group was measured to assess their motor function. The wet weight ratio of the
gastrocnemius muscle and Masson staining were used to evaluate the degree of muscle atrophy on the affected side. Transmission
electron microscopy was employed to observe the ultrastructural changes of the sciatic nerve. Immunofluorescence was used to
determine the expression of myelin basic protein (MBP), and Western blot was used to measure the relative expressions of p-PI3K/
PI3K, p-Akt/Akt, and p-mTOR/mTOR. Results At 7 and 14 days after intervention, compared with the sham-operation group, rats in
the model group showed significant weakness and dragging in their gait, with a significantly decreased SFI score (P<0.01). The wet
weight ratio of the gastrocnemius muscle on the affected side was significantly lower (P<0.01). Transmission electron microscopy revealed
axonal atrophy and obvious separation of the myelin sheath lamellae in the sciatic nerve. The expression of MBP was significantly
lower (P<0.01), and the relative expressions of p—PI3K/PI3K, p—-Akt/Akt, and p-mTOR/mTOR in the sciatic nerve were significantly
higher (P<0.01). Compared with the model group, rats in the fire needle group gradually regained normal gait, with gradually clearer
toe prints. The SFI score was significantly higher (P<0.01), and the wet weight ratio of the gastrocnemius muscle was significantly
higher (P<0.05, P<0.01). The degree of muscle atrophy was significantly alleviated. Transmission electron microscopy showed gradual
recovery of the axons and myelin sheaths in the sciatic nerve. The expression of MBP was significantly higher (P<0.01), and the
relative expressions of p—PI3K/PI3K, p—Akt/Akt, and p-mTOR/mTOR in the sciatic nerve were higher (P<0.05, P<0.01). Compared
with 1 day after intervention, the SFI score, MBP expression, and the relative expressions of p—PI3K/PI3K, p—Akt/Akt, and p—-mTOR/
mTOR in the sciatic nerve of the fire needle group were all higher at 7 and 14 days after intervention (P<0.05, P<0.01). The wet
weight ratio of the gastrocnemius muscle on the affected side was significantly lower at 7 days after intervention (P<0.01). Compared
with 7 days after intervention, the SFI score, the wet weight ratio of the gastrocnemius muscle on the affected side, MBP expression,
and the relative expressions of p—PI3K/PI3K, p—Aktv/Akt, and p-mTOR/mTOR in the sciatic nerve of the fire needle group were all
higher at 14 days after intervention (P<0.05, P<0.01). Conclusion Fire needle intervention can effectively promote nerve recovery and
improve motor function in rats with sciatic nerve injury. Its mechanism may be related to the activation of the PI3K/Ak¥mTOR
signaling pathway, which promotes nerve regeneration and remyelination.
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