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[Abstract] Objective To investigate the neuroprotective effect of curcumin (Cur) on chemotherapy-induced peripheral
neuropathy (CIPN) in rats, its impact on macrophage polarization, and the regulatory mechanism involving sonic hedgehog (SHH)
signaling pathway. Methods  Fifty male SD rats were randomly divided into five groups (n=10 per group): sham operation group
(Sham group), model group (CIPN group), Cur low-dose group (Cur-L group), Cur high-dose group (Cur-H group), and
cyclopamine group (CPA group). The CIPN model was established by intraperitoneal injection of paclitaxel. CPA, a specific inhibitor
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of SHH pathway, was used for the functional rescue experiment. The mechanical withdrawal threshold (MWT), thermal withdrawal
latency (TWL), and sensory nerve conduction velocity (SNCV) were detected in each group. Flow cytometry was used to analyze
macrophage phenotype switching in rat serum. Apoptosis in sciatic nerve tissue of rat was assessed by terminal deoxynucleotidyl
transferase dUTP nick end labeling (TUNEL). mRNA expression levels of the inflammatory factors interleukin (IL)-4, IL-10, IL-1$3, and
IL-6 were detected by qRT-PCR. The expression levels of brain-derived neurotrophic factor (BDNF) were detected by
immunofluorescence. The protein expression levels of B-cell lymphoma-2 (Bcl-2) and Bcl-2-associated X protein (Bax) were detected
by immunohistochemistry. The protein expression levels of SHH, smoothened (Smo), patchedl (Ptchl) and glioma-associated
oncogene homolog 1 (GLI1) were detected by Western blotting. Results Compared with Sham group, rats in CIPN group showed
significant decreases in MWT, TWL, and SNCYV, the proportion of M2 macrophages, the mRNA levels of IL-4 and IL-10 in sciatic nerve
tissue, and the expression levels of BDNF, Bcl-2, SHH, Ptchl, Smo, and GLI1 (P<0.0S). Conversely, the proportion of M1
macrophages, the apoptosis rate, the mRNA levels of IL-13 and IL-6, and the protein expression levels of Bax were significantly
increased (P<0.05). Compared with CIPN group, rats in Cur-L and Cur-H groups showed significant increases in MWT, TWL,
SNCYV, the proportion of M2 macrophages, the mRNA levels of IL-4 and IL-10, and the protein expression levels of BDNF, Bcl-2,
SHH, Ptch1, Smo, and GLI1 (P<0.05). Conversely, the proportion of M1 macrophages, the apoptosis rate, the mRNA levels of IL-18 and
IL-6, and the expression levels of Bax in sciatic nerve tissue were significantly decreased (P<0.05). Compared with Cur-H group, rats in
CPA group showed significant decreases in MWT, TWL, SNCV, the proportion of M2 macrophages, the mRNA levels of IL-4 and IL-10,
and the protein expression levels of BDNF, Bcl-2, SHH, Ptchl, Smo, and GLIl (P<0.05). Conversely, the proportion of M1
macrophages, the apoptosis rate, the mRNA levels of IL-18 and IL-6, and the protein expression level of Bax were significantly increased
(P<0.05). Conclusions  Curcumin alleviates paclitaxel-induced CIPN in rats by reducing the proportion of M1 macrophages and the
apoptosis rate in sciatic nerve tissue, upregulating the proportion of M2 macrophages and the expression of BDNF, and inhibiting

inflammatory stress. These beneficial effects may be mediated through the regulation of the SHH signaling pathway.
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Fig.2 Pathological and ultrastructural damage of the sciatic nerve tissue in each group of rats
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Fig.3 Cell apoptosis in sciatic nerve tissue in each group of rats (TUNEL, n=10)
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Fig.6 Expression of SHH, Ptchl, Smo and GLI1 in sciatic nerve tissue of rats of each group (Western blotting, n=10)
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