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[Abstract] Diabetic peripheral neuropathy (DPN), as one of the most common chronic complications of diabetes mellitus,
has a core pathologic mechanism closely related to ferroptosis in Schwann cells (SCs) induced by high glucose (HG) environment.
Ferroptosis, iron-dependent lipid-peroxidation-driven programmed cell death, leads to SCs dysfunction through iron overload,
lipid peroxidation, and dysregulation of the antioxidant system, which thereby causes peripheral nerve injury. In recent years, it has
been found that bioactive monomers in traditional Chinese medicine can intervene in DPN through multi-targeted modulation of key
pathways of ferroptosis. In regulating iron metabolism homeostasis, saponin constituents such as astragaloside IV and
notoginsenoside R, reduce intracellular free Fe’"accumulation by down-regulating ferroportin 1 (FPN1). Flavonoids such as
puerarin and quercetin activate FPN1 to promote iron exocytosis. Polyphenolic compounds, such as resveratrol and salvianolic acid
A, maintain iron metabolism homeostasis through the hypoxia-inducible factor 2-alpha (HIF-2a) , iron homeostasis, and other
pathways, which reduce the increase in reactive oxygen species (ROS) triggered by the Fenton reaction. At the level of inhibition
of lipid peroxidation, bioactive monomers target the activation of the antioxidant defense system. Paeoniflorin and quercetin
promote glutathione (GSH) synthesis and enhance glutathione peroxidase 4 (GPX4) activity by up-regulating the expression of
solute carrier family 7 member 11 (SLC7A11), effectively scavenging lipid peroxides. Astragaloside IV and magnolol promote the
nuclear translocation of nuclear factor erythroid 2-related factor 2 (Nrf2) , induce the expression of antioxidant enzymes, such as
heme oxygenase-1 (HO-1) and superoxide dismutase (SOD) , and significantly reduce the levels of lipid peroxidation products,
such as malondialdehyde (MDA). In addition, bioactive monomers in traditional Chinese medicine exert synergistic effects by
modulating key signaling networks. Astragaloside IV inhibits p53-mediated ferroptosis sensitivity via the silent information
regulator 1 (SIRT1)/p53 axis. Lycium barbarum polysaccharides and gastrodin repair mitochondrial function and block the release
of mitochondrial ROS associated with ferroptosis. Naringenin and resveratrol reduce the expression of tumor necrosis factor-alpha
(TNF-a) , interleukin-6 (IL-6) , and other inflammatory factors by inhibiting the nuclear factor- kappa B (NF-«B) pathway,
indirectly alleviating oxidative stress injury. Bioactive monomers in traditional Chinese medicine of saponins, flavonoids,
polyphenols, and polysaccharides inhibit ferroptosis in SCs through three major pathways: regulation of iron metabolism,
enhancement of antioxidant capacity, and repair of cellular damage, which provides a new strategy for DPN treatment. Further
clinical translational studies are needed to deepen the exploration of bioactive monomers of traditional Chinese medicine in the
future.

[Keywords] ferroptosis; diabetic peripheral neuropathy; Schwann cells; bioactive monomers in traditional Chinese

medicine; research progress
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Fig. 1 Diabetic peripheral neuropathy and ferroptosis
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